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1.0 INTRODUCTION  
 
 

1.1 PURPOSE 

This Voluntary Investigation and Remediation Plan (VIRP) is being submitted on 
behalf of Atlanta Gas Light Company (AGLC) and Georgia Power Company 
(GPC) for the former Macon Manufactured Gas Plant (MGP) site located in 
Macon, Bibb County, Georgia (Figure 1-1).  Two MGP facilities formerly 
operated in this area.  Figure 1-2 presents the site, surrounding features and the 
location of these MGP sites.  AGLC has requested that the former Macon MGP 
Site, Hazardous Sites Inventory (HSI) #10511 be entered into the Georgia 
Voluntary Remediation Program (VRP).   For the purposes of this document, the 
term “Site” is defined as the portion AGLC’s contiguous property and any other 
owner’s property potentially impacted by the former MGP operations.   
Currently, both former facilities are regulated as one site under the Georgia 
Environmental Protection Division (EPD) Hazardous Sites Response Act 
(HSRA), and are listed on the EPD HSI as site number 10511.   

AGLC and GPC have performed a series of investigations and implemented 
numerous EPD-approved corrective actions at the Site.  As discussed below, 
AGLC and GPC have addressed MGP impacts in the unsaturated and saturated 
materials on several parcels.  Detailed information regarding previous corrective 
actions is provided in Section 2.3.2.  This VIRP addresses the remaining MGP 
impacts in soil and groundwater at the Site (See Section 1.2 below for applicant 
and qualifying properties). 
 
In correspondence dated January 17, 2012, EPD requested submittal of a 
Corrective Action Plan Addendum (CAP-A) to address shallow (alluvial) 
groundwater and bedrock groundwater impacts at the Site.  In correspondence 
dated August 13, 2013, AGLC documented the agreement reached at a July 8, 
2013 meeting with the EPD that established a separate schedule for delivery of a 
CAP-A to address the alluvial groundwater impacts, and a separate Bedrock 
Groundwater CAP-A to address MGP impacts in bedrock groundwater.  The 
CAP-A for alluvial groundwater was submitted to EPD on February 18, 2014.  
After further discussion between EPD and AGLC, it was agreed that the Macon 
MGP Site is a candidate for enrollment in the VRP, and that submittal of a 
Voluntary Investigation and Remediation Plan (VIRP) would be acceptable to 
EPD in lieu of a bedrock groundwater CAP.  This VIRP incorporates the 
previously submitted CAP-A for alluvial groundwater.  
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The purpose of this VIRP is to provide EPD with information to support 
enrollment in the VRP of AGLC-owned and non-AGLC owned parcels impacted 
by the former MGP operations above applicable cleanup standards.  In addition, 
the VIRP describes planned activities that will be completed to bring the Site into 
compliance with the applicable VRP cleanup standards as required by the 
Georgia Voluntary Remediation Program Act (VRPA).   
 
The VRP Application Form and Checklist are included in Appendix A of this 
VIRP.  Warranty deeds for the qualifying properties are included in Appendix B. 
 

1.2 QUALIFYING PROPERTIES & PARTICIPANT ELIGIBILITY 
 

The AGLC property and surrounding parcels owned by other parties meet the 
eligibility criteria for the VRP.  The qualifying properties included in the VRP 
application are provided on Figure 1-3. The properties consist of an AGLC-
owned parcel located at 306 Terminal Avenue, parcels  owned by Macon Bibb 
County Urban Development Authority (MUDA) located at 137 Mulberry Street 
and 122 Walnut Street (and an unnumbered utility parcel on 6th Street), and 
parcels owned by the City of Macon and Norfolk Southern Railroad (undefined 
addresses or parcel identifiers).  Agreements have been reached with the City of 
Macon and Norfolk Southern.  An agreement with MUDA is pending, but the 
property is anticipated to be included as a qualifying property.  Existing 
agreements (right-of-entry) are provided in Appendix B.   
 
None of the properties are listed on the National Priorities List (NPL), or are 
currently undergoing response activities required by an order of the Regional 
Administrator of the United States Environmental Protection Agency (USEPA), 
or are a facility required to have a permit under Official Code of Georgia 
(O.C.G.A) Section 12-8-66.   There are currently no outstanding liens filed against 
any of the qualifying properties pursuant to O.C.G.A Sections 12-8-96 and 12-13-
12.  Qualifying the indicated properties under the VRP would not violate the 
terms and conditions under which the division operates and administers 
remedial programs by delegation or by similar authorization from the USEPA.  
In addition, qualification of the indicated properties would not violate any order, 
judgment, statute, rule or regulation subject to the enforcement authority of the 
Director of the EPD.   In the event additional affected properties are identified, 
AGLC will notify EPD and revise the VIRP accordingly, through semiannual 
progress reports.   
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1.3 DOCUMENT ORGANIZATION 

This document is organized into six Sections, following this introduction: 

• Section 2.0 provides site background and historical information, 
including a description of the AGLC Macon Site, history of MGP 
operations, and a summary of completed investigations and corrective 
actions.   

• Section 3.0 describes the preliminary Conceptual Site Model (CSM).  The 
CSM provides details of surface and subsurface conditions, discusses 
constituents of interest (COI), distribution and nature of COI in impacted 
media, media delineation standards, and potential receptors and 
exposure pathways.   

• Section 4.0 includes details of planned investigation activities necessary to 
refine the CSM. 

• Section 5.0 describes the planned remedial activities necessary to update 
the CSM and ultimately bring the Site into compliance with applicable 
cleanup standards as required by the VRPA. 

• Section 6.0 outlines the preliminary schedule and cost for planned 
remedial activities, including groundwater monitoring and reporting. 

• Section 7.0 provides a list of the documents referenced in the VIRP. 
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2.0 SITE BACKGROUND AND HISTORY 

 

2.1 MANUFACTURED GAS PLANT SITE HISTORY 
 

Two MGP facilities formerly operated at the Macon MGP Site.  MGPs were 
commonly used in the 1800s through the 1950s for producing manufactured gas 
using coal gas processes, water gas/carbureted gas processes, and/or oil gas 
processes.  Each of these processes results in the generation of residual material 
such as tars, liquors, sludges, coal fragments, and gas purifying wastes.  This 
residual material includes by-product like material (BPLM), commonly described 
as oil-like material (OLM) or tar-like material (TLM) residue, and non-aqueous 
phase liquid (NAPL).   
 
One of the MGP facilities formerly operated at the Macon MGP Site was located 
southeast of 6th Street and one was located northwest of 6th Street.  The Site has a 
fairly complex history of ownership and operational usage, and there are periods 
of time where very little is known about operations at either MGP facility.  BPLM 
generated at both facilities is known to have impacted soil and groundwater at 
the Site.  Details of each MGP are provided in the following Sections. 
 

2.2 SOURCES OF RELEASE 
 

2.2.1 Mulberry Street MGP Site 
 
The former MGP located at 137 Mulberry Street (southeast of 6th Street) is known 
to have undocumented and historical releases from gas processing operations, 
and has been the subject of numerous investigation and corrective actions since 
the 1980s.  Within this VIRP, this portion of the Macon MGP site will be referred 
to as the Mulberry Street MGP (this area has also been referred to as the Eastern 
Portion MGP in previous correspondence).  The property is bounded by Walnut 
Street, 7th Street, Mulberry Street, and 6th Street, and is currently owned by 
MUDA. 
 
Historical documentation indicates that all three gas generating processes 
previously discussed were utilized at the Mulberry Street MGP.  MGP operations 
at the property began in the mid-1850s and continued for nearly 100 years.  
Structures formerly located on the property included three gas holders, four tar 
wells, several purifying tanks, and various oil and crude oil tanks (ThermoRetec, 
2001).  Due to the proximity of each potential source and the similarity of 
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regulated substances associated with each, determining if a release had occurred 
from any particular potential source is difficult; however, extensive subsurface 
investigations have been completed at the site to define the extent of MGP-
related impacts to soil and groundwater.  
 

2.2.2 Western Portion MGP Site 
 
Investigation of the property northwest of 6th Street began in 2005 when MGP-
impacted groundwater was detected at an alluvial groundwater monitoring well 
located upgradient of the Mulberry Street MGP.  In 2007, soil and groundwater 
impacts requiring additional investigation were identified during the demolition 
of structures on the property.  The results of the investigation established that 
this location was a separate former MGP site that used different MGP production 
processes relative to the Mulberry MGP.     

 
An 1872 artist rendering of Macon depicts a two-holder gas plant located 
northwest of 6th Street, where Terminal Avenue is currently located.  A detailed 
description of site operations and associated structures is unavailable due to the 
fact that the site operation history predates typical historical MGP sources (e.g., 
Browns Directory).  The operational timeframe is estimated to be from at least 
1872 based on the artist rendering to before 1889 based on the absence of the 
MGP plant on the first available (1889) Sanborn fire insurance map.  

 
Observations made during the excavation of test pits in 2008 revealed the 
presence of brick and wood fibers potentially associated with MGP structures.  
Results of forensic analyses performed on samples collected during the 
Supplemental Site Characterization – MW-09 Area (ECM, 2009) indicated that 
the impacts were related to an MGP operation involving burning resin which 
was different from historic operations performed at the Mulberry Street MGP.   

 
Data suggests that impacts to soil and/or groundwater from the Western 
Portion MGP may have impacted portions of properties presently owned by 
AGLC, Norfolk Southern, Prodigy Holdings LLC, and the City of Macon 
(i.e., right-of-ways).    Appendix C addresses the planned remedial action 
associated with the Western Portion MGP site. 
 

2.3 REGULATORY HISTORY 

 
AGLC and EPD entered into Consent Order EPD-HSR-227 on July 11, 2000.  The 
Consent Order required that AGLC take actions to remove and/or treat in place 
all source material and soil, remove free phase contamination to the extent 
practicable, and remove and/or treat in place groundwater to the degree 
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necessary to bring the Macon MGP Site into compliance with applicable Risk 
Reduction Standards (RRS) as defined by HSRA.  Implementation of a 
groundwater monitoring program is also required by the Consent Order.   
In October and November 2010, EPD requested that AGLC either implement 
corrective action in accordance with the previously-approved 2006 CAP-A 
(RETEC, 2006), or develop updated corrective action options specifically for 
the Western Portion MGP.  In correspondence to EPD dated January 5, 2011, 
AGLC notified EPD that a Focused Feasibility Study (FFS) would be 
submitted by April 15, 2011 and a CAP-A would be prepared following 
approval of the FFS to address soil and shallow groundwater impacts in the 
Western Portion MGP.   
 
As requested by EPD, a Groundwater CAP-A documenting corrective actions to 
be taken to address the unsaturated and saturated alluvial MGP impacts 
associated with the Western Portion MGP was submitted on February 18, 2014 
(ERM, 2014).  The 2014 CAP-A proposed excavation for unsaturated soils and in 
situ solidification (ISS) into the saprolite for MGP source materials below the 
water table located in the Western Portion.  The proposed corrective actions are 
consistent with previous remedies at the Site, and are consistent with the 
Focused Feasibility Study - Western Portion and MW-101 Area (ECM, 2011).  As 
corrective actions outlined in the 2014 CAP-A will be initiated during the first 
quarter of 2015 (i.e., assumed to be after acceptance of the Site into the VRP), the 
February 2014 CAP-A is included in this VIRP as Appendix C. 
 
During a meeting between EPD and AGLC personnel in July 2014, it was agreed 
that the Macon MGP Site was a candidate for entry into the GA VRP.  This VIRP 
and VRP Application (Appendix A) serves as the requisite submittal for entry 
into the VRP program. The site-specific COIs addressed in the February 2014 
CAP-A and this VIRP have been selected based on correspondence dated 
January 17, 2012, in which EPD requested that COIs match those presented in 
RETEC’s January 2004 Compliance Status Report (CSR; RETEC, 2004a).  A list of 
site specific COIs is presented in Table 2-1, and includes volatile organic 
compounds (VOCs, such as benzene) polycyclic aromatic hydrocarbons (PAHs, 
such as naphthalene), and inorganic compounds (i.e., metals and cyanide).  
AGLC has been conducting groundwater monitoring and sampling on a 
semiannual basis in select groundwater monitoring wells for the COI and 
monitored natural attenuation (MNA) parameters listed in Table 2-1. 
 

2.3.1 Summary of Previous Investigations  
 
This Section provides a summary of significant investigative activities that have 
been performed at the Site (i.e., at the Mulberry Street and Western Portion MGP 
sites as well as neighboring properties).  Investigation activities associated with 
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the Mulberry Street (Eastern Portion) MGP began in 1986.  Investigation of the 
Western Portion began in 2005.  Additional details of previous investigations are 
included in historical reports and in the 2014 CAP-A, included in this document 
as Appendix C.  Locations of existing alluvial (shallow and intermediate depth) 
and bedrock groundwater monitoring wells are depicted on Figure 1-2 for 
reference. 
 

• 1986 – 1987: Law Environmental (LAW) conducted the first investigation 
of the Mulberry Street site.  The investigation included geophysical 
exploration, test pit excavation and the collection of soil and groundwater 
samples for laboratory analysis. 

• 1991: Preliminary Assessment (PA) of the Mulberry Street site conducted 
by LAW (LAW, 1991).  The PA included a review of available file 
material, reconnaissance of the former MGP property, a narrative of the 
former MGP operations, collection and analysis of soil and groundwater 
samples, and a limited survey of potential human and environmental 
receptors.  

• 1992:  LAW conducted a Site Inspection (SI; LAW, 1992) which included 
completion of twenty-two soil borings for the collection and analysis of 
soil samples, installation of groundwater monitoring wells MW-4, MW-5, 
and MW-6, collection and analysis of groundwater samples, evaluation of 
soil physical characteristics, slug testing of monitoring wells, evaluation 
of surface drainage features, and review of available geologic literature.  

• 1997 and 1998: Williams Environmental (Williams) performed an 
Environmental Assessment (EA) which included defining the horizontal 
and vertical extent of COI in soil and groundwater identified during the 
PA and SI. Eighty-six soil borings, nineteen groundwater monitoring 
wells, and five structure wells were installed.  Other tasks included an 
investigation for determining the presence of potential NAPL in source 
structures, aquifer characterization, physical testing of soil and BPLM 
samples, collection of corrective action feasibility information, and 
characterization of materials in source areas for possible remedial 
alternatives (Williams, 1998). 

• 1999 - 2000: Williams performed a Compliance Status Investigation (CSI) 
which included further horizontal and vertical delineation of source 
material and COI in soil and groundwater, bedrock aquifer 
characterization including geophysical investigation of bedrock 
conditions, and Ocmulgee River sediment sampling.  Over one hundred 
soil borings were completed, ten groundwater monitoring wells were 
installed, and seventy-three sediment borings were advanced during the 
CSI (Williams, 2000). 
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• December 2000: Submittal of the Macon Site Soil and Groundwater 
Corrective Action Plan (ThermoRetec, 2001).  The CAP specified a HSRA 
Type 5 remedy with excavation and ISS to address soil and source 
material associated with the Mulberry Street MGP.    

• January 5, 2001: EPD approved the CAP and associated Type 5 remedy 
for the Mulberry Street site. 

• February 2001 and December 2001: Revisions to the CAP were made to 
incorporate the results of a Basis of Design Work Plan (BDWP) completed 
in October 2001 (ThermoRetec, 2002). 

• February 2004: The Basis of Design Work Plan for Bedrock Groundwater 
(BDWPBG) was submitted to EPD on February 26, 2004, and a second 
revised BDWPBG was submitted on June 30, 2004 (RETEC, 2004b).  
Implementation of the 2004 BDWPBG consisted of in situ chemical 
oxidation (ISCO) using modified Fenton’s Reagent injected into on-site 
injection wells, and is discussed in detail in Section 2 of the April 2006 
Groundwater CAP-A (RETEC, 2006). 

• December 2004: Upon implementation of the BDWPBG, additional 
characterization was deemed necessary when groundwater impacts in 
bedrock downgradient of MW-12D were detected in MW-110(D) and 
MW-111D.   

• December 2004: The Bedrock Characterization Work Plan (BCWP), 
submitted on December 17, 2004, outlined the plan to install additional 
bedrock wells to better characterize impacts to bedrock groundwater near 
MW-110(D) and MW-111D (RETEC, 2004c).  The BCWP was 
implemented in June 2005, with conditions specified by EPD in the 
conditional approval in February 2005.   

• February 2005: Bedrock monitoring wells MW-112D and MW-113D were 
installed downgradient of MW-111D and MW-110(D), respectively, and 
MW-114D was installed cross gradient of MW-12D. 

• April 2005: Geophysical investigations were conducted to aid in 
designing a remedy to address the impacts observed at MW-110(D) and 
MW-111D.  Results indicated that bedrock beneath the Macon MGP Site 
contains a relatively small number of low-yielding fractures.  At static or 
equilibrium conditions, the ambient groundwater flow rates (which are 
closely related to seepage velocity) of water through fractures in each of 
the ten bedrock wells tested ranged from less than 0.0001 gallons per 
minute (gpm) to 0.0024 gpm. Therefore, unless water is pumped from the 
bedrock zone, the rate of flow in this zone is very low to almost none at 
all (RETEC, 2006).  



 

ERM  9 VIRP OCTOBER 2014 

• June 2005: The Groundwater Corrective Action Plan Addendum 
(Groundwater CAP-A) was submitted to EPD by RETEC on June 30, 2005. 
AGLC responded to EPD comments on November 11, 2005, and in that 
response, another process was suggested for submittal of the Basis of 
Design Work Plans (BDWPs).  After additional comments and responses, 
the final Groundwater CAP-A (RETEC, 2006) was submitted on April 10, 
2006. 

• November 2005: Soil investigations were initiated at the Western Portion 
in the area of MW-09, and the results indicated that site-specific COIs 
were present in soil at relatively higher concentrations than anticipated as 
MW-09 is located upgradient of the Mulberry Street MGP area and the 
extent of impacts was expected to be limited and decrease with distance 
from the Mulberry Street MGP (RETEC, 2006).  Additional investigation 
activities proposed in the Groundwater CAP-A were performed from 
August 2006 through October 2008.      

• June 2006: A second phase of the bedrock remedy to address the off-site 
impacts observed in MW-110(D) and MW-111D was approved by EPD.  
Observations of groundwater flow conditions during remedy 
implementation indicated that fractures in the bedrock aquifer in the 
vicinity of the intersection of Walnut Street and 7th Street are 
hydraulically connected.  Additional details of the injection activities are 
included in the Remedial Action Completion Report (RACR) for Bedrock 
Groundwater (AECOM, 2008), and the RACR for the Area Downgradient 
of the ISS Mass (AECOM, 2010). 

• November 2006 through February 2007: Following BPLM characterization 
activities, additional geophysical characterization activities were 
conducted to further define bedrock groundwater downgradient of the 
ISS.  Characterization activities included pneumatic slug testing of five 
shallow bedrock test wells (MW-110(D), MW-111D, MW-200D, MW-
207D, and IW-1). Results are reported in the Focused Feasibility Study for 
Alluvium in the Area Downgradient of the ISS Mass (ENSR, 2008).  The 
reported hydraulic conductivity (K) for alluvial groundwater was 
modeled to be approximately 5.0 ft./day, with an estimated groundwater 
seepage velocity of approximately 0.20 ft./day. 

• January 2007 and February 2007: NAPL adsorbent (FLUTe) liners were 
installed in select bedrock groundwater monitoring wells that had 
elevated concentrations of benzene and naphthalene that might indicate 
the presence of BPLM (MW-110(D), MW-110D, MW-111D, MW-201D, 
MW-204D, MW-205D, IW-1, IW-2, and IW-3) in order to determine the 
locations possible BPLM-bearing fractures in the bedrock.  Results of the 
NAPL investigation indicated a lack of significant BPLM-bearing 
fractures in bedrock monitoring wells, and that the few fractures that 
were observed are located in the upper 10 feet of bedrock (AECOM, 2008, 
Appendix C).   
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• December 2007: The former Macon Iron & Paper (MI&P) building was 
razed to facilitate continued ISCO injection as proposed in the CAP-A, 
but post-demolition conditions warranted the need for further 
investigation.  AECOM’s investigation in December 2007 and follow-up 
work in March 2008 found residual BPLM impacts in the subsurface.  A 
total of eleven soil borings were advanced and three temporary wells 
were installed as part of the investigation.  All depths of TLM observed in 
the borings were below the water table.   

• August 2009: Supplemental site characterization activities including the 
advancement of forty-one direct push soil borings and the collection of 
ten soil samples for forensic fuel fingerprint analysis were performed in 
August 2009.  Results of the forensic analyses indicated that the impacts 
were related to the Western Portion MGP operation involving burning 
resin, which was different from historic operations performed at the 
Mulberry Street MGP (ECM, 2009). 

• January and February 2010: Data gap investigations performed in the 
Western Portion MPG, including the installation of twenty additional soil 
borings and eleven monitoring wells, were performed at the site.  Results 
of the investigation are detailed in ERM’s April 8, 2011 Data Gap 
Investigation Report, which was submitted as an Appendix to ECM’s 
2011 FFS - Western Portion and MW-101 Area.  The FFS recommended 
ISS with limited excavation as the selected remedy for the Western 
Portion. 

• October and November 2010: As the proposed remedy (ISS with 
excavation) in the 2011 FFS was a change from the 2006 CAP-A, a revised 
CAP was determined necessary following some additional delineation to 
fill in data gaps and to confirm vertical and horizontal delineation above 
the RRS, with additional pre-design investigation tasks to provide 
necessary data inputs for remedy design.   

• March 2013: Advancement of twenty-six soil borings (SB-900 through SB-
925) around the perimeter of the proposed remediation footprint in the 
western portion of the site in an effort to delineate soil COIs.  In addition, 
the advancement of thirty-six soil borings (SB-950 through SB-985) inside 
the footprint of the proposed corrective action to define the vertical extent 
of soil COI exceeding the Type 4 RRS (ERM, 2014).  Results of the 
investigation are included in Appendix C. 

• March 2013: Installation of three bedrock groundwater monitoring wells 
(MW-12DRR, MW-205DD, and MW-302DD) to evaluate the vertical and 
horizontal extent of MGP impacts in the bedrock aquifer in the area 
downgradient of the ISS on MUDA property.  Boring Logs and Well 
Construction Diagrams are included as Appendix D. 
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• April 2013: Advancement of thirty-eight soil borings as part of 
investigations to design the remedy for the Western Portion and MW-101 
Area groundwater (ERM, 2014).  Results of the investigation are included 
in Appendix C. 

• September 2013: Installation of temporary monitoring wells DTW-1 
through DTW-6 downgradient of the planned corrective action for the 
Western Portion, along the fringe of the existing ISS mass on the MUDA 
property; installation of DTW-7 though DTW-18 in the MW-101 area; and 
installation of DTW-20 through DTW-29 to evaluate the extent of 
dissolved phase impacts associated with the Western Portion MGP.  
Results of the dissolved phase investigation are included in Appendix C.   

• November 2013: Advancement of eight soil borings (NS-1 through NS-8) 
to refine the extent of potential MGP residual impacts to the northwest of 
the Western Portion on property owned by Norfolk Southern.  Residual 
MGP impacts were observed in five borings.  Results of the investigation 
are included in Appendix C. 

• November 2013: Installation of four bedrock groundwater monitoring 
wells (MW-304D, MW-305D, MW-306D, and MW-307D) to further assess 
MGP-impacts to bedrock groundwater downgradient of the Macon MGP 
site, and installation of one upgradient bedrock monitoring well (MW-
308D). Boring Logs and Well Construction Diagrams are included in 
Appendix D. 

• February 2014: The Western Portion and MW-101 Area Groundwater 
CAP-A (ERM, 2014) was submitted to EPD.  The  2014 CAP-A included 
delineation sample results from the 2013 soil boring and dissolved phase 
investigations, and proposed excavation for unsaturated soils and ISS for 
MGP source materials below the water table for corrective action for 
source material located in the Western Portion.  Proposed activities are 
scheduled to begin in 2015.  
 

2.3.2 Summary of Previous Corrective Actions 
 
This Section describes significant corrective actions that have been performed for 
the contaminated media at the Site.  Previous corrective actions performed for 
source material in the overburden and shallow groundwater in the Western 
Portion MGP area are summarized in Section 1.2 of the 2014 CAP-A, and for 
source material in the overburden and shallow groundwater in the MW-101 area 
in Section 1.3 of the 2014 CAP-A.  The dates and locations of the corrective 
actions are presented in Figure 1-4 of the 2014 CAP-A (included as Appendix C). 
 

• January 2000 through March 2000:  Soil remediation in Central City Park 
was conducted in accordance with the Central City Park (CCP) Corrective 
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Action Plan (ThermoRetec, 1999) to remove unsaturated soils near the 
intersection of Walnut Street and 7th Street.  Excavation included areas 
with Type 3 RRS exceedances from soil borings SB-131through SB-178 
and SB-182 through SB-184.  Results were submitted to EPD in the Soil 
Removal Completion Report – CCP (Appendix A of the Soil Remediation 
Closure Report for OU-2 and OU-4; RETEC, 2002b).   

• December 2000: Submittal of the CAP for Sediments on the Ocmulgee 
River (ThermoRetec, 2000) for the removal of TLM and impacted 
sediment in the Ocmulgee River adjacent to the former Mulberry Street 
site.  This CAP included an Ecological Risk Assessment and Human 
Health Risk Assessment.  Sediment remediation was performed during 
September 2001 and October 2001 in adherence to the EPD-approved 
CAP dated December 28, 2000; the Army Corps of Engineers’ permit 
dated July 24, 2001; and the EPD Water Quality Certification issued on 
March 12, 2001.  Sediment remediation activities, which included capping 
the sediments with rip-rap, were summarized in the Sediment Removal 
Completion Report, Upper and Lower Outfalls – Ocmulgee River 
(RETEC, 2002a). 

• October 2001: Development a Basis of Design Work Plan (BDWP; 
ThermoRetec, 2002), for soil remediation at the Mulberry Street MGP. The 
BDWP was implemented in 2002, and the activities are summarized in 
the Soil Remediation Closure Report for OU-2 and OU-4, (RETEC, 2002b).  
ISS and excavation were completed at the Mulberry Street MGP site in 
August 2002.  The limits of ISS extended across the site and ended 
approximately 30-feet west and 20 feet north of MW-101.  Details 
regarding the remediation are provided in RETEC’s 2002 Soil 
Remediation Closure Report for OU-2 and OU-4.  Additional ISS 
activities were performed at the Mulberry Street MGP in 2009-2010 and 
are summarized in the RACR for the Area Downgradient of the ISS Mass 
(AECOM, 2010). 

• September 2001 through August 2002: Unsaturated soils at the Mulberry 
Street MPG property were remediated by excavation and saturated soils 
at the site were stabilized using a portland cement based ISS procedure.  
Based on the extent of known MGP impacts, all impacted soils (RRS 
exceedances) above the water table were excavated and soil impacts 
below the water table were stabilized in accordance with the approved 
CAP and design parameters provided in the Soil Remediation Closure 
Report for OU2 and OU4 (RETEC, 2002b). 

• January 2004: Submittal of the CSR (RETEC, 2004a).  Results of Mulberry 
Street MGP delineation and investigation and remediation activities are 
summarized in the 2004 CSR.  Figure 2-1 presents the previous parcel 
certification, as indicated below.  The Soil Certification is provided within 
the January 2004 CSR.  This report certifies soil for existing properties and 
adjacent parcels for compliance under HSRA, as noted below:   
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Type 1 Risk Reduction Standards for Soil 
• Parcel No. OC-27-1A 
• Parcel No. OC-27-1C 
• Parcel No. OC-107-1A 

Type 2 Risk Reduction Standards for Soil 
• Parcel No. OC-14-1A 
• Parcel No. OC-14-1AA 
• Parcel No. OC-26-3A 
• Parcel No. OC-107-1B 
• Portions of Railroad Switching Yard and Right-of-Way of 

CSX Transportation (leased by Georgia Central) 

Type 3 Risk Reduction Standards for Soil 
• Central City Park 

Type 4 Risk Reduction Standards for Soil 
• Parcel No. OC-15-5A 
• Parcel No. OC-26-7A 
• Parcel No. OC-26-8C 
• Parcel No. OC-107-2A 
• Parcel No. OC-107-3A 
• Sixth Street and Right-of-Ways between Walnut and 

Mulberry Streets 
• Seventh Street and Right-of-Ways between Walnut and 

Mulberry Streets 
• Mulberry Street and Right-of-Ways between Sixth and 

Seventh Streets 
• Walnut Street and Right-of-Ways between Sixth and 

Seventh Streets 

Type 5 Risk Reduction standards for Soil 
• Parcel No. OC-15-1A 
• Parcel No. OC-15-4A 
• Parcel No. OC-15-6A 

Certifications for River Sediments 
The following property is in compliance with sediment removal 
and clean-up goals in accordance with the standards established 
per the approved Corrective Action Plan for Sediments in the 
Ocmulgee River dated January 5, 2001. 
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• Lower Outfall of the Ocmulgee River 

The following property is in compliance with the sediment 
removal and clean-up goals in accordance with the standards 
established per the approved Corrective Action Plan for 
Sediments in the Ocmulgee River dated January 5, 2001 and is also 
in compliance with the Type 5 risk reduction standards. 
 

• Upper Outfall of the Ocmulgee River 
 

• 2004: Pilot studies were performed in the areas of MW-101 (adjacent to 
the ISS mass on the Mulberry Street site and MW-9 (Western Portion 
MGP site) to evaluate the effectiveness of an oxygen diffusion technology 
(in-situ oxygen curtain) (iSOC®) to promote biodegradation of COI in the 
alluvial aquifer in areas where groundwater exceeded applicable cleanup 
standards.   

• July 2004: The iSOC® system was installed in an injection well (IW-4) in 
the MW-101 area and began operation. The system operated continuously 
except for brief maintenance periods until February 2005, after 
concentrations of COIs (benzene and naphthalene) were reduced to 
below their detection limit. The system was turned off in February 2005. 

• 2004: In situ chemical oxidation (ISCO), using modified Fenton’s reagent, 
was pilot tested in an attempt to reduce the benzene and naphthalene 
groundwater concentrations in bedrock well MW-12D.  However, due to 
the concentrations observed in MW-110(D) and MW-111D, the EPD 
requested further characterization of the off-site bedrock impacts, and 
consequently MW-112D and MW-113D were installed downgradient of 
MW-111D and MW-110(D), respectively, and MW-114D was installed 
cross gradient of MW-12D and the ISCO injection wells .   

• December 2004: RETEC submitted a Pilot Test Work Plan (PTWP) for the 
MW-09 Area of the Western Portion on December 17, 2004 for a study of 
oxygen enhanced bioremediation using in-situ oxygen curtain (iSOC®) 
technology, and a bench-scale study for in situ chemical oxidation (ISCO). 
The PTWP was approved by the EPD on February 10, 2005.  

• February 2005: The pilot study for enhanced bioremediation was 
implemented on February 25, 2005 in accordance with the PTWP. Results 
of the iSOC® pilot study indicated that oxygen-enhanced bioremediation 
may not be effective in reducing the benzene and naphthalene 
concentrations in the MW-09 area. This suggested that the residual 
impacts in the saturated zone near the MW-09 area were not amenable to 
aerobic bioremediation due to insufficient oxygen delivery and 
distribution capability.  The pilot study results are summarized in the 
June 30, 2005 Groundwater CAP Addendum (RETEC, 2006). 
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• April 2005: Geophysical investigations were also conducted to aid in 
designing an additional remedy to address the impacts observed at MW-
110(D) and MW-111D.  Benzene and naphthalene concentrations in the 
newly installed wells (MW-112D through MW-114D) were all below 
applicable detection limits, therefore, the bedrock plume downgradient of 
the ISS mass was considered to be adequately characterized (RETEC, 
2006).   

• June 2006: A second phase of the bedrock remedy to address the off-site 
impacts observed in MW-110(D) and MW-111D was approved by EPD.  
This phase of the bedrock remedy, conducted in June 2006, also consisted 
of ISCO with modified Fenton’s Reagent, but was coupled with 
groundwater extraction in order to assist with oxidant distribution in the 
fractured bedrock and to minimize plume displacement downgradient of 
the injection points.  During implementation of this phase, an increase in 
the groundwater elevations in the alluvial wells was observed almost 
immediately upon start of injection and extraction, indicated hydraulic 
communication between alluvial groundwater and bedrock groundwater 
in the vicinity of the intersection of Walnut Street and 7th Street.   After 
the third day of injection coupled with extraction, dense non-aqueous 
phase liquid (DNAPL) was observed in MW-111D, while globules of 
TLM were observed in MW-110(D).  When DNAPL and other BPLM 
continued to be observed in the effluent from the off-site wells (MW-
110(D)and MW-111D), the chemical oxidant  was placed by gravity feed 
into MW-110(D) and MW-111D at the end of every day in an effort to 
treat the area immediately adjacent to the wells.  In summary, over a 30-
day period, a total of approximately 12,000 gallons of 12 percent modified 
Fenton’s Reagent was injected into the bedrock aquifer and a total of 
approximately 90,000 gallons of groundwater was extracted and treated 
prior to proper disposal to the Macon publicly owned treatment works 
(POTW). 

• 2007: ISCO activities were implemented in the Western Portion in 2007 in 
accordance with the April 2006 CAP-A and extended to the edge of an 
existing building.  The building was demolished in December 2007 to 
facilitate further ISCO. However, ISCO activities were suspended 
pending further investigation of the extent and nature of impacts.   

• May 2008: Following investigation and delineation of the impacts beneath 
the former MI&Paper building footprint, a treatability study was 
performed with soil and groundwater collected from the subsurface 
beneath the building. Results of the treatability found that modified 
Fenton’s Reagent, the oxidant that was currently in use at the site, was 
best suited for optimal chemical oxidation beneath the building footprint. 
Although it was estimated that an oxidant demand similar to what was 
calculated in the south was needed to treat the TLM blebs and stringers, 
given that there was initial evidence of free product and a thicker 
impacted zone, the injection scheme was modified to require tighter 
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spacing and an increased injection depth range to achieve the same 
results.  

• September 2009 through December 2009: Additional ISS completed in the 
eastern corner of the Mulberry Street site.  A total of 16,010 cubic yards of 
alluvial soil was solidified through the completion of 621 ISS columns.  
The ISS mass keyed into the existing ISS mass and extended to the 
Walnut Street and 7th Street right-of-ways.  In addition, a total of 19,680 
tons of impacted soil was excavated.  The remedial activities are 
summarized in the 2010 RACR (AECOM, 2010).  Following corrective 
actions to the overburden, the only remaining shallow groundwater 
impacts above RRS at the Mulberry Street MGP were in the vicinity of at 
MW-101, adjacent to the ISS mass.   

• 2010: A Groundwater CAP-A, prepared by ERM and submitted to the 
EPD on May 7, 2010 provided modifications to the April 2006 CAP-A, by 
updating the monitoring network and sampling frequency.  The 2010 
Groundwater CAP-A specified semiannual samples to be analyzed for 
benzene and naphthalene and annual groundwater samples to be 
collected for analysis of COI and MNA parameters, with groundwater 
monitoring reports to be prepared semiannually.  In accordance with the 
correspondence sent to EPD on January 5, 2011, semiannual sampling 
was expanded to include benzene, toluene, ethylbenzene, and xylene 
(BTEX), naphthalene, and metals. 

• February 2011: Completion of a Vacuum Enhanced Fluid Recovery 
(VEFR) event to recover DNAPL accumulated in MW-111D. 
Approximately 0.75 feet of DNAPL was measured in MW-111D prior to 
the VEFR event.  The event was conducted for 6.75 hours, removing 
approximately 1,395 gallons of liquid, including 40 gallons of DNAPL 
and an equivalent of 0.2 gallons of hydrocarbons contained in the off-gas 
vapor.  A copy of the subcontractor report detailing the event is included 
as Appendix E.  

• September 2013: Completion of a VEFR event to recover DNAPL 
accumulated in MW-111D. Approximately 0.96 feet of DNAPL was 
measured in MW-111D prior to the VEFR event.  The event was 
conducted for 5.5 hours, removing approximately 899 gallons of total 
fluid, and an estimated total of 1.6 pounds of hydrocarbons, including 
approximately 0.2 equivalent gallon of OLM. A copy of the subcontractor 
report detailing the event is included as Appendix E. 

• February 2014: The Western Portion and MW-101 Area Groundwater 
CAP-A (ERM, 2014) proposed excavation for unsaturated soils and ISS 
for MGP source materials below the water table for corrective action for 
source material located in the Western Portion MGP area.  Proposed 
activities are scheduled to begin in 2015.  This February 2014 CAP-A is 
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being incorporated into the current VIRP, and it is intended that this 
work also be completed under the VRP.  
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3.0 CONCEPTUAL SITE MODEL 

 

A CSM has been developed based on data obtained during historic and recent 
investigations documented in previous reports, and from published literature 
reviews.  The objective of the CSM is to illustrate current Site conditions and 
describe the processes that control the transport, migration, and possible impacts 
to potential human and ecological receptors.    
 

3.1 GEOLOGY 
 

3.1.1  Regional Geology 
 
The southern part of Macon, Bibb County, Georgia, is located in the Coastal Plain 
physiographic province and the northern part lies within the Piedmont province 
(Clark and Zisa, 1976). The Coastal Plain province in Bibb County is divided into 
three distinct physiographic regions that include the Sand Hills, Red Hills, and 
Tifton Upland. The region around the Site lies within the Sand Hills region and is 
characterized by light-colored sands and clays of Late Cretaceous age that slope 
gently towards the southeast (Husted et. al. 1978; Legrand 1962; RETEC 2006). 
The Piedmont province is characterized by a rolling to hilly upland area of 
moderate relief that slopes gently to the south (RETEC, 2006). 

The region around the Site consists of an alluvial river-cut terrace within the 
Atlantic Coastal Plain province, approximately one-quarter mile west of the 
Ocmulgee River (Clark and Zisa, 1976; RETEC, 2006; ENSR, 2008). Elevations in 
the area range from approximately 275 to 325 feet above mean sea level (AMSL) 
(United States Geological Survey [USGS] Topographic Map Macon West and 
Macon East, Georgia; Figure 1-1) (ENSR, 2008).  The area is underlain by up to 40 
feet of Pleistocene- to recent-age alluvial deposits described as unsorted sand, 
gravel, and clay (RETEC, 2006; ENSR, 2008).   
 
Below the alluvial deposits, the Late Eocene upper sand member of the Barnwell 
red sands grading downward into interbedded yellow sand and clay (Husted et. 
al., 1978). The Cretaceous-age Tuscaloosa Formation lies unconformably below the 
Barnwell Formation and consists of fine- to coarse-grained, subangular, micaceous, 
arkosic sands that are interbedded with gray to green, locally iron-stained 
kaolinitic, micaceous sandy clays (Legrand, 1956; Husted et. al. 1978). The base of 
the Tuscaloosa in this area dips slightly to the southeast and lies unconformably 
above crystalline bedrock.  The Tuscaloosa Formation is underlain by Precambrian 
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and older Paleozoic crystalline rocks that include mica schist, felsic gneiss and 
schist, and granite and granite gneiss (Couch et. al., 1996).  
 
ERM conducted a lineament analysis for the area surrounding the Site as linear 
features present at the ground surface (i.e., lineaments) commonly represent 
surface expressions of bedrock structural features. As such, by mapping the 
orientations of lineaments, one can infer the orientation of the regional-scale 
bedrock structural features. The predominant lineament orientations interpreted 
by ERM are northeast-southwest and northwest-southeast, with a secondary set of 
lineaments oriented north-south and east-west (Figure 3-1). 
 

3.1.2  Site Geology 
 
Previous investigations and remediation activities have identified geologic units 
consisting of fill material; unconsolidated alluvial deposits; sandy clays of the 
Tuscaloosa Formation; a clayey to silty saprolite; and a granitic gneiss bedrock 
(Williams, 2000; RETEC, 2006).  Throughout most of the Site, the fill material is 
comprised of a combination of sand, silt, clay, and gravel and is encountered from 
the ground surface to depths ranging from approximately 0.2 to 15 ft. bgs. The fill 
material is thickest in the MW-09 area and diminishes near the perimeter of the 
Site.  
 
The alluvial deposits underlying the fill material generally grade downward from 
sandy clays and clayey sands, to silty sands, further to sands and gravelly sands 
(RETEC, 2006).  The alluvial sands and gravels have been subdivided into upper, 
middle, and lower sands and gravels (ENSR, 2008).  
 
The alluvial deposits overlie the Cretaceous-age Tuscaloosa Formation (where 
present) and the older, underlying saprolite. The Tuscaloosa Formation is 
generally found west and north of Sixth Street and tapers off in the 
western/northwestern portion of the Mulberry Street MGP Site, consistent with 
the orientation of the overlying beds. The Tuscaloosa is encountered from 5 to 23 
feet bgs and thickness ranges from approximately 3.5 to 11 ft. (ENSR, 2008).  
 
The base of the Tuscaloosa formation lies unconformably above a saprolite unit. 
Saprolite, a product of rock decomposition that is formed through in situ chemical 
weathering, is characteristic of the region (Pavich, 1996). It is characterized by the 
presence of relict structures present in the original unweathered rock and exhibits 
the original rock makeup. The saprolite encountered at the Site is generally a 
clayey silt characterized by relict foliation and structures associated with the 
parent igneous and metamorphic rock. The thickness of the saprolite at the Site 
ranges from 6.5 to 30 feet (RETEC, 2006; ENSR, 2008).  
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The saprolite at the Site is not considered to be a porous media due to the limited 
number of fractures observed during subsurface investigations. The 
decomposition of granitic gneiss, abundant in both muscovite and biotite mica, has 
formed sheet silicates that weather readily into clays. The resulting saprolite has a 
low flow capacity with low permeability and little to no secondary porosity 
resulting from fractures in the parent rock (RETEC, 2006; ENSR, 2008). The 
saprolite contact, as determined from review of historic boring logs and cross-
Sections, dips downward from southwest to northeast (Figure 3-2). The saprolite 
elevation ranges from approximately 302 feet AMSL (at BGS-02) to 268 feet AMSL 
(at MW-113D) (RETEC, 2006; ECM, 2011; ERM, 2011).  
 
The underlying bedrock consists of a granitic gneiss containing both open and 
fused fractures that diminish with depth (RETEC, 2006). In June 2005, COLOG 
performed geophysical logging in ten well boreholes at the Site (RETEC, 2006, 
Appendix D). The results of the geophysical logging demonstrated that the 
fractures vary in aperture and dip angles range from 10 to 85 degrees from 
horizontal. Bedrock fractures demonstrate a primary fracture orientation to the 
east and southeast and flow lines are generally parallel to fracture orientations 
(Figure 3-2). Figure 3-3 presents optical televiewer digital borehole images 
demonstrating the nature of fractures present in shallow bedrock at the Site. The 
majority of fractures exhibit small apertures, with limited exceptions (e.g., 32.8 – 
33.4 ft. bgs in MW-111D).  Chemical weathering of the mafic portion of the gneiss 
has resulted in a porous texture (open cavities) ranging in thickness from 1 
millimeter (mm) to 2 centimeters (cm). The number of open cavities and fractures 
appears to decrease with depth (RETEC, 2006; ENSR, 2008).   
 

3.2 HYDROGEOLOGY 
 

3.2.1 Regional Hydrogeology 
 
The Ocmulgee River is located approximately 1,000 feet northeast of the Site. Sand 
and gravel deposits within the alluvium are the most permeable geologic deposits 
in the vicinity of the Site. Recharge to the Tuscaloosa occurs in outcrop areas west 
of the Ocmulgee River. Groundwater in the alluvium and Tuscaloosa is expected 
discharge into the Ocmulgee River. The Paleozoic-aged and older igneous and 
metamorphic rocks, and their associated saprolites generally exhibit low 
transmissivities. Groundwater within these bedrock units is expected to discharge 
upward into the overlying geologic strata and ultimately to the Ocmulgee River 
(ENSR, 2008). 
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3.2.2 Site Hydrogeology 

Groundwater is present in portions of the fill material, the alluvium, the 
Tuscaloosa Formation, saprolite and bedrock. Groundwater is typically first 
encountered at a depth ranging from 6-20 feet below land surface. Imported 
backfill material, consisting of clays, silty clays and sandy clays, replaced the fill in 
all or part of the Site and was compacted to at least 95 percent compaction, 
resulting in a low permeability. The sands and gravels at the base of the alluvium 
appear to provide preferential pathways for groundwater flow. In the eastern area, 
the base of the alluvium contains an alluvial clay, lying directly above the 
saprolite in some areas, and these combined units appear to serve as an aquitard 
consisting of clays, silty clays, and clayey silts (ENSR, 2008). The Tuscaloosa 
causes a perched water table in upgradient, western monitoring wells, near the 
MW-09 and MW-108 clusters (ENSR, 2008).    

3.2.2.1 Alluvium Hydrogeology 

Groundwater within the alluvium flows predominantly to the southeast (RETEC, 
2006). Figure 3-4 presents August 2013 potentiometric surface for the alluvium 
groundwater at the site. The geometric mean of hydraulic conductivity values for 
wells screened in the alluvium was determined to be 1.68 x 10-3 centimeters per 
second (cm/sec) (or approximately 5 feet per day [ft./day]) (RETEC, 2006; ENSR, 
2008). In the western portion of the Site, shallow groundwater predominantly 
flows eastward around the In-Situ Stabilization (ISS) mass toward the Ocmulgee 
River. The ISS mass has created an obstacle for groundwater flow since the mass 
has a hydraulic conductivity several orders of magnitude lower than the 
surrounding alluvial aquifer (i.e., 10-9 to 10-6 cm/sec) (ENSR, 2008). The presence of 
the ISS mass has resulted in a slight mounding, reducing the hydraulic gradient 
upgradient (northwest) of the Site).   

With a hydraulic gradient of approximately 0.01 (along ISS mass) and an 
estimated effective porosity of approximately 0.25, the groundwater seepage 
velocity in the alluvium is approximately 7.05E-05 cm/sec (0.20 ft./day). The 
vertical gradient of the alluvium is slightly downward (ENSR, 2008).  

3.2.2.2 Bedrock Hydrogeology 

Average potentiometric surface contours for the shallow bedrock aquifer are 
shown on Figure 3-5.  Typical depths to bedrock are 30-50 feet below land surface, 
with the potentiometric surface ranging from 6-20 feet below land surface.  
Average groundwater elevation data are plotted to eliminate anomalies in the 
dataset or short-term perturbations in the flow regime. As shown on Figure 3-5, 
groundwater in shallow bedrock flows primarily toward the east and southeast. 
There also appears to be a northeasterly component of groundwater flow, 
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indicating that a groundwater flow divide appears to transect the northern portion 
of the site (note: this apparent groundwater flow divide is based largely on one 
data point: MW-22D). Groundwater flow within fractured bedrock aquifers is 
controlled by a combination of hydraulic gradients and fracture orientations. As 
shown on Figure 3-2, the primary orientation of bedrock fractures at the site is to 
the southeast, which is consistent with the groundwater flow direction indicated 
by the hydraulic gradient, suggesting that site groundwater flows primarily in this 
direction.  

A sustainable yield pumping test was performed in bedrock well MW-12D in 
October 2003 (RETEC, 2006). Steady-state equilibrium was achieved with a 
discharge rate of 0.5 gallons per minute (gpm). Based on interpretation of the 
pumping test data, a hydraulic conductivity of 3.4E-06 cm/sec (9.6E-03 ft./day) 
was calculated for the pumping well (RETEC, 2006). Hydraulic conductivity 
values calculated for nearby bedrock monitoring wells (i.e., MW-111D, MW-200D, 
MW-207D, and IW-1) ranged from 4.6E-04 to 9.2E-04 cm/sec (1.3 to 2.6 ft./day) 
(ENSR, 2008). In contrast, the hydraulic conductivity value calculated for MW-
110D [replacement well for MW-110(D)] was 7.1E-03 cm/sec (20 ft./day) due to 
the presence of a larger-aperture water-bearing fracture (ENSR, 2008). In general, 
optical televiewer borehole images confirmed that there are very few large-
aperture, high-permeability bedrock fractures present in shallow bedrock at the 
Site (Figure 3-3). One of the few large-aperture fractures in shallow bedrock was 
observed in MW-110(D) (Figure 3-3), which exhibits a hydraulic conductivity 
value that is an order of magnitude higher than other nearby bedrock wells. 

Interpretation of the pumping test data suggests that the shallow fracture network 
is well connected in the vicinity of 7th and Walnut Streets. This finding is based on 
the results of previous pumping and injection work combined with the 
pneumatic testing and bedrock groundwater extraction work performed in 
advance of the FLUTe liner installation (ENSR, 2008). Bedrock groundwater had 
a fairly uniform response to pumping indicating that the upper, fractured 
bedrock aquifer is well connected and there are no significant preferential flow 
pathways. With a hydraulic gradient of approximately 0.013 and an estimated 
effective porosity of approximately 0.05, the groundwater seepage velocity of the 
bedrock is approximately 1.76E-04 cm/sec (0.50 ft./day). The vertical gradient of 
the bedrock is slightly downward (ENSR, 2008). 
 

3.3 NATURE AND EXTENT OF CONTAMINANTS OF CONCERN 

 
Residual MGP impacts persist in unsaturated and saturated soils in the Western 
Portion MGP area.  Groundwater impacts associated with historic MGP 
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operations persist in the alluvial groundwater on both the Western Portion MGP 
and the Mulberry Street MGP sites.       

3.3.1 Distribution in Soils 
 
The 2014 CAP-A (ERM, 2014; Appendix C) provides details of the distribution of 
MGP-related impacts in unsaturated and saturated soils in the Western Portion 
MGP area, including figures depicting the vertical and horizontal extent of 
residual BPLM as determined during numerous site investigations.  As 
presented in Section 2.0, the parcels associated with the former remedial efforts 
at the Mulberry Street MGP site have been certified compliant with RRSs, and 
further evaluation is not warranted (RETEC, 2004). 
 

3.3.2 Distribution of DNAPL  

Evidence of DNAPL has been identified at the Site at locations shown on Figure 
3-6.  DNAPL was observed during the installation of MW-305D, located 
downgradient of the ISS, along the eastern side of 7th Street, in 2013.  The DNAPL 
was encountered in the saprolite zone near the top of bedrock, at a depth of 
approximately 31 ft. bgs.  DNAPL was not observed during the drilling and 
installation of any other bedrock wells completed in 2013.   

DNAPL was first observed in MW-111D June 2006 during groundwater 
extraction from the well as part of ISCO injection activities.  DNAPL continues to 
be observed at MW-111D, located at the intersection of Walnut Street and 7th 
Street.  Prior to completion of the most recent VEFR event (September 23, 2013), 
approximately 0.96 feet of DNAPL had accumulated in the well.  Since the 
previous VEFR event (February 2011) a total of 1.6 pounds of DNAPL were 
recovered in September 2013 (amount reflecting approximately 30 months of 
accumulation between extraction events). Based on this data, the rate of 
accumulation of DNAPL in MW-111D is estimated to be at most approximately 
0.053 pounds per month. (Figure 3-6).  A copy of the February 2011 and the 
September 2013 VEFR reports are included as Appendix E. 

DNAPL was first observed in MW-302D while purging the well during the May 
2011 groundwater sampling event.  DNAPL has since been sporadically detected 
on the probe tip during gauging of the well.  There has never been measurable 
accumulation in the well.   An estimated total of 0.7 pound of hydrocarbons was 
removed during this event during the September 2013 VEFR event. 

In 2007 NAPL adsorbent (FLUTe) liners were inserted into select bedrock wells 
in order to investigate the presence of DNAPL and the location of NAPL-bearing 
fractures in the test wells if present. FLUTe work at well MW-200D provided the 
most useful insight into the depth of the major BPLM-bearing fractures.  At this 
well location, three fractures between approximately 27 to 33 ft. bgs contained 
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evidence of mobile DNAPL.  At other wells where FLUTes were installed, the 
only evidence of DNAPL was noted as a few blebs in the liners at MW-201D (29 
ft. bgs) and MW-110(D) (33.7 ft. bgs).The extent of DNAPL in the bedrock setting 
at the site is considered of limited consequence, as a result of the following site 
specific  observations: 

 
• The presence of DNAPL has been delineated at the site; 
• Accumulation of DNAPL is not routinely encountered in bedrock wells 

(only 1 in 34 wells, low frequency of detection); 
• The DNAPL areal extent is limited,  and is present within road/railroad 

ROWs adjacent to the site;   
• The site geology (i.e. bedrock fractures and bedrock topography) does not 

support migration of DNAPL;  
• In a few cases, blebs and stringers have been identified through the use of 

unique investigatory techniques or through sampling efforts, yet DNAPL 
accumulation is not routinely observed; 

• The largest distance of DNAPL migration from the site is <75 feet, after a 
potential depositional period of >100 years.   

More discussion regarding DNAPL fate and transport is provided in Section 3.5 
below. 

3.3.3 Dissolved Phase Distribution 

Mono aromatic hydrocarbons (VOCs, such as benzene) and PAHs (such as 
naphthalene) have been detected in alluvial and bedrock groundwater at the site.   

Appendix C presents the dissolved phase distribution of the MGP impacts that 
persist in alluvial groundwater (above bedrock).  Specifically dissolved phase 
impacts are present in the vicinity of the proposed ISS remedy at the Western 
Portion MGP, and in the vicinity of MW-101, near the eastern edge of the ISS on 
the Mulberry Street MGP site (Figure 3-7).  Figures 3-8 and 3-9 depict the 
distribution of benzene (representative of the distribution of mono aromatic 
hydrocarbons) in bedrock during February and August, 2014, respectively. 
Figures 3-10 and 3-11 depict the distribution of naphthalene (representative of 
the distribution of PAHs) in bedrock during February and August, 2014, 
respectively. The lateral and vertical extent of mono aromatic hydrocarbons and 
PAHs has been delineated relative to applicable regulatory standards, which are 
discussed below. 
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3.4 SOIL AND GROUNDWATER DELINEATION 
 

Delineation standards under the VRP allow for the delineation of contaminants 
to the default Type 1 residential RRS. Delineation for all media at the site has 
been completed.   

3.4.1 Soil 
 
A summary of previously EPD-approved RRS for Site COIs in soil is provided in 
Table 3-1.  Previously completed corrective actions associated with the Mulberry 
Street MGP have addressed soils on that property and in the vicinity of the 
intersection of Walnut Street and 7th Street (See Figure 2-1).  The planned 
corrective actions presented in the February 18, 2014 CAP-A (Appendix C) will 
address the saturated and unsaturated MGP impacts associated with the Western 
Portion MGP where soils exceed the applicable RRS (as Target Remediation 
Goals).   
 

3.4.2 Shallow Groundwater 
 
The proposed RRSs for a partial list of COIs detected above background in 
groundwater were presented in the 2004 CSR (RETEC, 2004) and subsequently 
approved by EPD, while proposed RRSs for the remaining COIs were presented 
in the Semiannual Ground Water Monitoring Report: May and August 2012 
Sampling Events (ERM, 2012).  A summary of EPD-approved RRS for Site COI in 
groundwater is provided in Table 3-2.   The extent of dissolved phase COI in 
alluvial groundwater is shown on Figure 3-7, based on data collected through 
December 2013.  The benzene and naphthalene contours shown on the figure 
represent the current, EPD-approved RRS of 5 µg/L and 20 µg/L, respectively.  
Depth to shallow groundwater typically ranges from 6-20 feet below land 
surface.   
 

3.4.3 Bedrock Groundwater 
 
A summary of EPD-approved RRS for Site COI in groundwater is provided in 
Table 3-2.  Laboratory analytical results for groundwater samples collected from 
bedrock monitoring wells in February and August 2013 are summarized in Table 
3-3, and the laboratory analytical reports are included as Appendix F.  Only 
benzene and naphthalene in bedrock groundwater currently exceed the EPD-
approved RRS for the Macon MGP Site.   
 
Typical depths to bedrock are 30-50 feet below land surface, with the 
potentiometric surface ranging from 6-20 feet below land surface. The extent of 
benzene in bedrock groundwater in February 2014 and August 2014 is shown in 
Figures 3-8 and 3-9, respectively.  The extent of naphthalene in bedrock 
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groundwater in February 2014 and August 2014 is shown on Figures 3-10 and 3-
11, respectively.  The applicable RRS (benzene = 5 µg/L and naphthalene = 20 
µg/L) are displayed on the appropriate figures.   
 

3.5 CONTAMINANT FATE AND TRANSPORT 
 

3.5.1 Soils 
 
Mono aromatic hydrocarbons present within the vadose zone are susceptible to 
leaching to groundwater as precipitation infiltrates the subsurface and migrates 
downward to the water table. In addition, these compounds can partition to the 
vapor phase and migrate via advective and diffusive transport mechanisms 
within the vadose zone.  
 
Similarly, PAHs can also leach to groundwater and the lower molecular weight 
PAH (e.g. naphthalene) can also partition to the vapor phase. However, due to 
the relatively low solubility and volatility of PAHs, these compounds typically 
remain in vadose zone soil longer than mono aromatic hydrocarbons.  
 

3.5.2 DNAPL Migration Pathway 
 
Coal tar is a DNAPL that is characterized by densities typically ranging from 1.01 
to 1.20 kilograms per cubic meter and viscosities ranging from 20 to 100 
centipoise (USEPA, 2003).  Tars from water-gas or oil-gas processes are generally 
less viscous and lighter than water and may behave as light non-aqueous phase 
liquid (LNAPL).    
 
Upon release into the subsurface, DNAPL does not mix with groundwater, but 
persists as a hydrophobic separate phase as it moves through the subsurface.  
The migration of DNAPL in the subsurface is controlled by a combination of 
gravity, viscous forces, capillary forces, and geologic heterogeneities.  For a 
DNAPL to migrate in any direction, its entry pressure must be greater than the 
capillary pressure of the pore space or fracture into which the DNAPL is flowing.  
A DNAPL will migrate vertically downward because of its relatively high 
density until it encounters a capillary barrier (i.e., relatively lower permeability 
geologic lens or layer), which retards or halts vertical DNAPL migration, 
resulting in lateral migration along the capillary barrier. When the driving force 
on a DNAPL body cannot overcome capillary resistance, the DNAPL will stop 
flowing and will pool in that area (Poulsen and Kueper, 1992; Kueper et al., 1993; 
Brewster et al., 1995). 
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At this Site, DNAPL migrated downward through the alluvium until it reached 
the saprolite surface where it appears to have migrated into a topographic 
depression in the saprolite surface, which is shown on Figure 3-2. Because the 
saprolite surface increases in elevation to the north and east of this topographic 
low, the DNAPL was and is not able to spread laterally beyond this topographic 
depression.  
 
To the extent that the DNAPL pool overlies any bedrock fractures, the DNAPL 
could have entered fractured bedrock. However, as shown on Figure 3-3, the 
majority of fractures in shallow bedrock exhibit relatively small apertures.  It is 
very difficult for coal-tar DNAPL to enter small-aperture fractures, such as these, 
as there is not enough entry pressure to overcome the capillary pressure within 
these fractures.  Where larger aperture fractures are present (e.g., at 32.9 to 33.6 
ft. bgs in MW-111D, as shown on Figure 3-3), DNAPL can enter the competent 
fractured bedrock. However, very few larger-aperture fractures have been 
observed at the site. Thus, DNAPL is not expected to have migrated significantly 
into competent bedrock. This assumption is supported by the groundwater 
quality data collected from deeper bedrock wells installed at the Site, which 
exhibit low concentrations of mono aromatic hydrocarbons and PAHs. 
 

3.5.3 Dissolved Phase COIs 
 
Coal tar is a complex mixture of numerous compounds, including mono and 
polycyclic aromatic hydrocarbons, phenols, and heterocyclic oxygen, sulfur and 
nitrogen compounds (Cohen and Mercer, 1993). Of these constituents, benzene, 
toluene, ethylbenzene, and xylenes (i.e., mono aromatic hydrocarbons) and 
naphthalene (a PAH) are typically the most soluble compounds present in the 
DNAPL. Due to their greater solubility, these compounds preferentially partition 
from the DNAPL into the aqueous phase, resulting in depletion of these 
compounds from the DNAPL over time. Thus, the chemical and physical 
characteristics of the DNAPL change over time.  
 
 
Of these compounds, benzene and naphthalene are the most commonly detected 
compounds in groundwater and are typically present at the highest 
concentrations. As such, benzene and naphthalene are the primary COIs at the 
Site and their distribution is considered to be representative of the distribution of 
dissolved-phase contaminants at the Site. 
 
According to the Kueper et al. (2003), “[t]he chemical composition of the plume 
will be a function of the chemical composition of the DNAPL”. Therefore, the 
plume would expect to be dominated by higher effective solubility compounds 
at an early time, gradually shifting later towards higher concentrations of the 
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lower solubility compounds.”  Using this rationale, Figure 3-12 presents 
dissolved-phase chemical speciation data for wells located in proximity to 
DNAPL to demonstrate the nature and variability of the DNAPL chemical 
signature at the Site. This figure demonstrates that, in general, the remaining 
DNAPL is relatively enriched in PAHs over mono aromatic hydrocarbons in 
areas where DNAPL is present. Over time, this enrichment will continue to 
increase until mono aromatic hydrocarbons are depleted from the remaining 
DNAPL. Given the relatively lower solubility of PAHs, the size of the dissolved-
phase plume is expected to decrease as the DNAPL continues to age.  In 
addition, corrective actions are proposed within this VIRP, to further reduce the 
impact of DNAPL on dissolved phase COIs (See Section 5.0).   
 

3.5.4 Plume Migration and Transport Processes 
 
Groundwater and dissolved-phase COI migration will occur predominantly 
within the most permeable portions of the subsurface, which at this site is the 
alluvial sand and gravel deposits. As the COIs migrate within groundwater, 
several processes act to attenuate the concentrations and limit the plume 
dimensions. These processes include dispersion, dilution due to recharge, and 
matrix diffusion. As discussed in Section 3.5.5, additional biological processes act 
to further attenuation COI migration in groundwater.  
 
Groundwater and dissolved-phase COI migration in bedrock is controlled by a 
combination of factors, including bedrock fracture orientation and 
interconnectivity, and hydraulic gradients. Similar to overburden, dispersion, 
dilution and matrix diffusion result in COI attenuation along the groundwater 
flow path.  
 
Given the limited distribution of COIs in groundwater beyond the footprint of 
the DNAPL (as shown on Figures 3-6 through 3-9), it is clear that attenuation 
processes are effectively limiting plume migration at this site.  

3.5.5 Natural Attenuation Processes  

As noted in the above plume migration and transport processes discussion, 
benzene and naphthalene are the two most prevalent COIs in Site groundwater. 
As aromatic hydrocarbons, these compounds attenuate through similar natural 
attenuation processes but at different rates. These COIs are discussed separately 
in the following subsections. In addition, there is a section devoted to other 
PAHs, which represent some of the most recalcitrant of the organic compounds 
present at the Site. 
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3.5.5.1 Benzene 
 
Benzene is a monoaromatic hydrocarbon that is relatively soluble in water and 
has a high vapor pressure.  Benzene has a moderately low affinity to bind to 
organic carbon in the soil matrix and tends to migrate in groundwater with 
limited retardation. Due to its moderate solubility in water and high vapor 
pressure, benzene will partition into the gas phase from groundwater.   
 
Benzene undergoes natural attenuation in the environment by volatilization, 
adsorption, and biodegradation. The major mass removal processes for benzene 
are aerobic and anaerobic biodegradation. Benzene is readily biodegraded under 
aerobic conditions by naturally occurring microorganisms utilizing oxygen as the 
electron acceptor. The final end-products of this biodegradation process are 
carbon dioxide and water. Since oxygen recharge at most sites is slow relative to 
the rate of depletion due to biodegradation, aerobic biodegradation of benzene 
and other hydrocarbons results in the depletion of oxygen. As oxygen is 
depleted, subsurface conditions become anaerobic and the redox potential 
decreases. As the redox potential drops below 100 millivolts, the major 
biodegradation processes shift to anaerobic processes that use nitrate, sulfate, 
iron or manganese as electron acceptors and methanogenesis (methane 
production).  Benzene biodegrades slower than other monoaromatic 
hydrocarbons (e.g. toluene) through anaerobic processes and tends to persist in 
anaerobic groundwater. However, laboratory and field data have shown that 
nitrate-, sulfate- and iron-reduction, as well as methanogenesis, will support 
benzene biodegradation with the production of carbon dioxide and methane.  No 
abiotic degradation pathways are known for benzene in the subsurface; however, 
photolysis will occur in air. 
 
Given the various biological degradation pathways, benzene readily attenuates 
in groundwater, as supported by the limited distribution of benzene in Site 
groundwater. 
 

3.5.5.2 Naphthalene 
 
Naphthalene is a PAH with two fused aromatic rings.  Naphthalene is much less 
soluble and volatile than benzene; however, it is the most soluble PAH and the 
only PAH that is considered slightly volatile.  Similar to benzene, naphthalene 
undergoes natural attenuation in the environment by adsorption, biodegradation 
and, to a limited extent, volatilization. The major mass removal processes for 
naphthalene are aerobic and anaerobic biodegradation by naturally occurring 
microorganisms. The final end-products of this biodegradation process are 
carbon dioxide and water. No abiotic degradation pathways are known for 
naphthalene in the subsurface; however, photolysis will occur in air. 
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Given the various biological degradation pathways, naphthalene readily 
attenuates in groundwater, as supported by the limited distribution of 
naphthalene in Site groundwater. 

3.5.6 Other PAHs 
 
PAH are hydrophobic compounds, such as naphthalene, with multiple aromatic 
ring structures and are generally grouped by the number of aromatic rings in the 
structure. As the number of rings increase, and thus the molecular weight 
increases, the solubility and volatility decrease and the affinity for binding to soil 
organic carbon increases.  For example, phenanthrene, which is a two-membered 
ring structure, is more than ten-fold less soluble and more than 100-fold less 
volatile than naphthalene. Phenanthrene and other 3-ring PAHs will dissolve in 
water to a limited extent but will be significantly retarded relative to 
groundwater flow due to strong binding to soil. The PAHs with four- and five-
membered ring structures are significantly less soluble and less volatile with 
even higher affinities for soil. These compounds tend to remain bound to soil 
particles and do not significantly dissolve in groundwater. Elevated 
concentrations of these higher molecular weight compounds, however, can occur 
in groundwater due to binding to colloidal particles or other suspended 
particulates. 
 
Since biological degradation occurs in the aqueous phase, the rate of 
biodegradation of these compounds is inversely proportional to solubility.  
Phenanthrene is biodegraded under aerobic conditions and under anaerobic 
conditions by nitrate and sulfate reduction through pathways similar to those of 
naphthalene.   Four and five-ring PAHs such as benz(a)anthracene show limited 
biodegradation under aerobic and anaerobic conditions.  No abiotic degradation 
pathways are known for these PAH in the subsurface; however, photolysis will 
occur in air. 
 
As noted above, these multi-ring PAHs will become relatively enriched over time 
as the more soluble components of the DNAPL dissolve and are attenuated in 
groundwater. However, given that these multi-ring PAHs are not particularly 
mobile, the distribution of these compounds in the environment will be largely 
constrained to the DNAPL footprint and immediate vicinity. 

3.6 EXPOSURE ASSESSMENT 

 
This Section provides a human health exposure assessment for the properties 
being entered into the VRP. Potential receptors are identified based on existing 
and potential future land use and the physical setting of the site (e.g., soil 
characteristics, hydrogeology, and groundwater use).  The exposure assessment 
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identifies potentially complete exposure pathways for receptors, considering the 
following components: 
 

1) Constituent source and release mechanism (e.g., releases of constituents 
during operations)  

2) Receiving medium (e.g., environmental media impacted from the primary 
source release) and environmental transport/migration (e.g., 
volatilization from the subsurface, lateral migration in groundwater), 

3) Exposure medium (i.e., the point of potential human exposure with the 
affected medium), and 

4) Exposure route (i.e., means of entry into the receptor’s body, including 
ingestion, inhalation, dermal contact).   

 
In the absence of any one of the above elements, an exposure pathway is 
considered incomplete, and by definition, there is no risk or hazard (USEPA, 
1989).  Additionally, the existence of a complete exposure pathway does not 
indicate the presence of significant or unacceptable risk of harm to human health.  
A constituent’s concentration (in soil, water, and air), the frequency and duration 
of an individual’s exposure, and the potential toxicity of the constituent are 
critical factors in determining whether there is a risk of harm.  This section 
examines (a) whether individuals may be present on the subject properties, and 
are therefore identified as potential receptors, and (b) whether there is a 
reasonable likelihood for activities that can result in contact with environmental 
media containing site-related COIs, i.e., potentially complete exposure pathways.  
This section further provides an outline of how potential exposure (and resulting 
potential risk) will be addressed in accordance with the VRP to achieve 
certification of property uses with the least restrictions feasible. 
 
In the VRP, the Uniform Environmental Covenants (UECs) and various controls 
(e.g., engineering, institutional) can play a role in controlling future use of the 
properties and use of the soil and water resources.  For example, groundwater 
use controls will affect the potential for future exposure to groundwater beneath 
the properties.  The role of the planned UECs and controls are recognized in the 
discussion herein, however, the final form of UECs and any controls will be 
determined for each parcel following implementation of remediation and 
confirmation of post-remedy conditions.   

3.6.1 Historical Source and Release of Constituents  
 
During operation of the MGP facilities, MGP constituents appear to have been 
released from sources involved in the manufacture or storage of gas or its by-
products.  Section 2.0 identified known and potential sources of the COIs, which 
are generally described as undocumented, historical releases from operations 
and storage associated with the MGP facilities.  Extensive investigation (see 
Section 2.3.1) has provided a detailed understanding of the extent of MGP-
related impacts to soil and groundwater.  
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3.6.2  Affected Environmental Media and Constituent Transport 
 
The site-specific COIs identified in soil and groundwater are listed in Tables 3-1 
and 3-2, and include VOCs, PAHs, and inorganic compounds (i.e., metals, 
cyanide). A description of the nature and extent (i.e., delineation) of constituents 
in soil, alluvial groundwater, and bedrock groundwater is presented in detail in 
Section 3.4 and, along with land use, forms the basis for identification of 
potential receptors and potential exposure pathways.   
 
The fate and transport of COIs is also important to the identification of potential 
receptors, as it provides an understanding of ‘receiving’ media that could 
potentially serve as points of exposure.  In general, exposure assessments 
typically consider constituent migration pathways such as: 
 

• Vertical leaching/transport through the subsurface, e.g., to deeper soil 
and groundwater 

• Lateral migration within groundwater, e.g., to surface water or water 
supply wells 

• Overland surface flow /storm water runoff, e.g., to surface water features 
• Volatilization from soil and groundwater, e.g., to ambient or indoor air  
 

The fate and transport of COIs at the site is discussed in detail in Section 3.5, 
which identifies potential migration pathways for COIs within and between 
environmental media.  The typical potential migration pathways summarized 
above, and the site-specific characteristics (Section 3.0), were considered in the 
development of the receptor/exposure model summarized in the following 
sections. 
 

3.6.3  Exposure Setting and Land Use 
 
Potential receptors and their exposure pathways are identified based on current 
and reasonably anticipated, or covenant-defined, future land use and 
groundwater use.  To support the land and groundwater use assessment, 
Geraghty & Miller, Inc. (G&M) was contracted by AGLC to perform a potential 
receptor study at the site, which was updated by Williams and summarized in 
the 2000 CAP (ThermoRetec, 2000).  The potential receptor survey included a 
land use survey, water well survey, and an evaluation of surface water 
flow/storm water runoff conditions. The results of the survey are included in the 
discussion below and updated where appropriate.  In particular, the water well 
survey was updated to reflect current information provided by the Macon 
Department of Public Health during September 2014.  
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3.6.3.1 Land Use 
 
The current land use of the parcels included in this VIRP can generally be 
described as non-residential and include the following.  The AGLC and MUDA 
properties are currently vacant and vegetated, with no active use.  The MUDA 
property is secured by fencing to limit trespassing.  The City of Macon parcels 
(Mulberry and 6th;; Terminal Avenue; 7th and Walnut) include roads and 
associated rights of way for vehicular traffic.  The Norfolk Southern parcel 
includes an active railroad track.  The contiguous parcels are generally 
surrounded by industrial/commercial property (Figure 1-3).     
 
Future land use is expected to remain the same for the Norfolk Southern 
property and City of Macon roadway parcels.  The specific use for the MUDA 
and AGLC properties has not been determined at this time, and compliance with 
VRP criteria while minimizing use restrictions for these properties is a goal of 
this remediation plan.   
 

3.6.3.2 Groundwater Use 

There are no known water supply wells within the impacted groundwater 
footprint or beneath any portion of the properties included in the VRP or within 
1,000 feet of the extent of known groundwater contamination.  Therefore, 
groundwater (alluvial or bedrock) from beneath the properties is not presently 
used as a drinking water supply or for any other purpose.  Monitor wells on the 
parcels are used for investigative and remediation activities.  According to the 
City of Macon Water Department, public drinking water is obtained exclusively 
from the Ocmulgee River approximately three miles upstream from the former 
MGP facility, and is the only source of water for the Macon water system.  Of the 
wells identified as completed within a mile of the site (based on United States 
Geological Survey records and information obtained from the City of Macon 
Health Department) none are located downgradient of the site between the site 
and the Ocmulgee River (alluvial and bedrock groundwater discharge point).  
Wells located upgradient, cross-gradient, or on the other side of the Ocmulgee 
River within a mile appear to be for industrial use (e.g., process water, 
irrigation), with no public supply or domestic use identified.   
 
The shallow alluvial zone and the bedrock zone naturally provide limited 
groundwater yield in the immediate vicinity of the Site, resulting in limited 
utility of these zones locally for water supply.  Additionally, the completed and 
proposed stabilization of soil within the saturated alluvial zone in the ISS areas is 
estimated to reduce the hydraulic conductivity to 10-6 cm/sec or less. With such 
low hydraulic conductivity, it would not be practical to draw sufficient water 
from a well as a supply  source for residential or non-residential purposes in the 
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ISS areas.   
 

3.6.3.3 Covenants and Controls 
 
The voluntary remediation proposed in this plan will achieve protection of 
human health and the environment through remedial actions and also through 
the use of institutional controls in the form of covenants.  Compliance with VRP 
criteria will be demonstrated after execution of all covenants and controls. 
 
UECs are one element of the plan to address future potential exposure to COIs in 
affected media at the subject properties.  The UECs will be applied, where 
needed, to define intended use of the properties as well as any special 
considerations or limitations for use of the soil and water resources.  For 
example, groundwater use restrictions will be applied by covenant to alluvial 
groundwater beneath the properties.  Other controls may include, for example, 
the use of an appropriate Health and Safety Plan (HASP) to effectively manage 
subsurface soil worker exposures for intrusive activities.  Engineering controls 
such as ISS have been used (e.g., MUDA property) and will be used in some 
areas to address potential exposure to COIs in saturated zones (alluvial ground 
water).  The applicable covenants and controls will be specific to the soil and 
ground water conditions of each parcel and will be documented in the 
Compliance Status Report at the completion of the planned work.  
 
Additionally, covenants will be developed in accordance with Georgia Rule 391-
3-19-.08(7), to prohibit activities on the property that may substantially interfere 
with a remedial action, operation and maintenance, long term monitoring, or 
other measures to ensure the integrity of the remedial action.     

3.6.4  Potential Receptors 
 
Current Land Use:  For the current land uses identified above (Section 3.6.3.1), 
there are no routine (e.g., daily) receptors for soil or ground water contact on the 
VRP properties.  Construction/utility workers are potential receptors at present 
should utilities currently in place require maintenance or repair.  In general, this 
represents an infrequent or non-routine activity of rare occurrence and limited 
duration.   
 
During implementation of the planned remediation activities, human health 
exposures would be limited to construction/remediation workers.   These short-
term receptors (remediation workers) are not representative of the general 
public, and are subject to controls and health and safety requirements from 
OSHA that apply to workers providing cleanup of for potentially impacted 
media. 
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Future Land Use:  If redevelopment occurs for select parcels for non-residential 
purposes, potential receptors may include construction workers for tasks that 
may incur contact or exposure to impaired media, utility workers who install 
subsurface utility lines and periodically excavate trenches to replace, maintain, or 
repair these lines, and workers who traverse the property and/or work inside or 
outside potential new commercial/industrial buildings.  Should mixed end use 
be appropriate, additional potential receptors may be identified.  
 
Although groundwater in the alluvial and bedrock zones eventually flows to the 
Ocmulgee River, existing groundwater data indicate that dissolved phase COIs 
in alluvial and bedrock groundwater are attenuating rapidly and well in advance 
of reaching the river (See Section 3.5.3).  The extent of groundwater impact by 
site-related COIs is delineated within the footprint of properties to be included in 
the VRP and possibly (e.g. to be confirmed or refuted) on property(s) where 
further investigations are planned (See Section 4.2).  COIs are not being 
transported to surface water through overland flow/storm water runoff. 
Therefore, the Ocmulgee River, and users of this resource, are not identified as 
receptors for site-related COIs.   

3.6.5  Exposure Media and Potential Exposure Pathways  
 
This section identifies the potential exposure pathways and exposure routes 
(ingestion, dermal contact, inhalation) for COIs in soil and ground water for each 
property, if applicable, and associated potential receptors.  As discussed in the 
introduction to this section (Section 3.6), the presence of a potential receptor, and 
even a complete exposure pathway, does not indicate the presence of significant 
or unacceptable risk of harm to human health; additional factors such as 
constituent concentration, exposure frequency and duration are critical factors in 
determining whether there is a risk of harm.  Potential exposure media 
considered in this assessment include surface soil, subsurface soil, alluvial 
groundwater, bedrock groundwater, indoor air, and ambient air.  For each 
exposure medium, the direct exposure pathways are considered (e.g., direct 
exposure with soil and groundwater would include ingestion and dermal 
contact).  In addition, indirect exposures such as inhalation of volatilized COIs 
from soil or groundwater are considered for the indoor and ambient air exposure 
media.  A determination is made regarding whether the potential exposure 
pathways are reasonably likely to be complete.  The following discussion also 
identifies how it is anticipated that the medium will be brought into compliance, 
or currently complies, with VRP criteria protective of human health and the 
environment.  The discussion of compliance is conceptual at this time and the 
final form of compliance, including UECs and any controls, will be determined 
following implementation of remediation and confirmation of post-remedy 
conditions.    
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3.6.5.1 Surface Soil 

Incidental ingestion and dermal contact with surface soil (i.e., the upper 2 feet of 
soil) are considered potentially complete pathways for receptors in areas where 
COIs are present in surface soil.  For locations where surface soil has been 
excavated and backfilled with soil imported from off-site borrow sources (i.e., no 
COIs present), the exposure pathway would be considered incomplete, because 
no source/COIs remain.  For excavated areas that use backfill with COIs present 
below applicable risk-based standards, the pathway is considered potentially 
complete but risk is within the acceptable range.   

The potential receptors under future land use scenarios are identified below for 
parcels where COIs are present in surface soil, along with the conceptual plan for 
surface soil compliance with VRP criteria for the long term (future) property 
condition. 
 
Potential receptors for surface soil at the AGLC and MUDA properties may 
include commercial/industrial workers and construction/utility workers.  In 
addition, if mixed use is applicable, additional potential receptors will be 
identified as appropriate.  Remaining COIs on the MUDA property (post-
remedy) currently meet non-residential risk-based standards, and may be 
evaluated for additional uses as feasible.  The remedial action for the AGLC 
parcel, as currently proposed, will result in removal of COIs from the surface soil 
interval or reduction to below non-residential risk-based standards.  The post-
remediation conditions will be evaluated for additional uses as feasible.  
 
Potential receptors for surface soil at the City of Macon-Terminal Avenue and the 
Mulberry and 6th Street parcels may include construction/utility workers on a 
non-routine basis.  Road surface cover on the property, as well as vehicular 
traffic, limits routine exposure for any visitors to the property.  The remedial 
actions for these parcels, as currently proposed, will result in removal of COIs 
from a utility corridor, including the surface soil interval.  No COIs have been 
identified in soil (surface or subsurface) on the City of Macon- 7th and Walnut 
parcel, and no potential exposure to COIs is therefore identified. 
 
Due to active railroad activities on the Norfolk Southern property, potential 
receptors are authorized railroad personnel who perform track maintenance and 
inspection activities.  Reported COI concentrations in the surface soil currently 
meet non-residential risk-based standards, and Norfolk Southern has indicated 
the intention to apply covenants to limit disturbance of the soil (including 
surface and subsurface) to protect integrity/safety of the rail line and limit 
interruption of rail service.  
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For the properties included in the VRP application, UECs will be applied as 
warranted to support compliance with the VRP criteria for surface soil.  
 

3.6.5.2 Subsurface Soil 
 
If excavation is performed, incidental ingestion and dermal contact with 
subsurface soil (i.e., soil deeper than 2 feet below ground surface) provide 
potentially complete pathways for receptors in areas where COIs are present in 
subsurface soil.  For locations where subsurface soil has been excavated and 
backfilled with soil imported from off-site borrow sources  (i.e., no COIs present), 
the exposure pathway would be considered incomplete, because no source/COIs 
remain.  For excavated areas that use backfill with COIs present below applicable 
risk-based standards, the pathway is considered potentially complete but risk is 
within the acceptable range.   

The potential receptors under future land use scenarios are identified below for 
parcels where COIs are present in subsurface soil, along with the conceptual plan 
for subsurface soil compliance with VRP criteria for the long term (future) 
property condition. 
 
Potential receptors for contact with subsurface soil at the AGLC and MUDA 
properties may include construction/utility workers.  Remaining COIs in 
unsaturated zone subsurface soil on the MUDA property (post-remedy) 
currently meet non-residential risk-based standards , and may be evaluated for 
additional uses as feasible.  Impacted soils below the water table on MUDA 
property were stabilized through ISS (engineering control).  The remedial action 
for the AGLC parcel, as currently proposed, will result in removal of COIs from 
the subsurface soil interval or reduction to below non-residential risk-based 
standards, and the post-remediation conditions will be evaluated for additional 
uses as feasible.  Excavation is the proposed remedial action for impacted 
subsurface soils above the water table.  For subsurface impacts below the water 
table (including source material or BPLM), ISS is the proposed remedy.  In 
addition, land use covenants are proposed (e.g., UECs) to address future use of 
the properties and any limitations to excavation.  For example, UECs are 
expected to limit excavation into the ISS mass in the saturated zone (alluvial 
groundwater zone) on both properties. 
 
Potential receptors for contact with subsurface soil at the City of Macon-Terminal 
Avenue and City of Macon- Mulberry and 6th Street parcels may include 
construction/utility workers on a non-routine basis.  The remedial actions for 
these parcels, as currently proposed, will result in removal of COIs from a utility 
corridor and implementation of ISS for subsurface impacts below the water table, 
including source material or BPLM.  Following remediation, UECs are expected 
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to limit excavation into the ISS mass in the saturated zone (alluvial groundwater 
zone) on City of Macon properties. 
 
As described for surface soil on the Norfolk Southern property, potential 
receptors for contact with subsurface soil are limited to authorized railroad 
personnel who perform track maintenance, and Norfolk Southern has indicated 
the intention to apply covenants to limit disturbance of the soil on the property 
(and provisions for an appropriate HASP for any necessary disturbance). 
 
For the properties included in the VRP application, UECs will be applied as 
warranted to support compliance with the VRP criteria for subsurface soil. 
 

3.6.5.3 Groundwater 
 
Site-related COIs have been identified in shallow alluvial groundwater at the 
properties included in the VRP application with the exception of the City of 
Macon- 7th and Walnut parcel.  Bedrock groundwater is affected beneath 
multiple properties (AGLC, MUDA, railroad properties, and City of Macon 
rights of ways) in the VRP application.  Additional investigations and 
monitoring events are planned to evaluate additional qualifying properties (See 
Sections 4.1 and 4.2).   As discussed in Section 3.6.3.2, there are no consumption 
wells completed in the affected ground water area, and therefore no receptors are 
identified for groundwater contact.  Groundwater use in the future on the VRP 
parcels will be controlled by covenant, therefore, exposure to COIs in 
groundwater is an incomplete pathway under current and future land use. 
 
Exposure to COIs in alluvial zone groundwater through incidental contact by 
construction workers is hypothetically possible.  For areas where saturated soils 
have been or will be stabilized, COI-impacted groundwater beneath the Site is 
not expected to accumulate in excavations due to the low hydraulic conductivity 
of the stabilized soils (on the order of 10-6 cm/sec or lower).  Groundwater 
located outside of areas of proposed stabilization and containing low level COIs 
may provide a complete direct exposure pathway if excavation to sufficient 
depth is performed.  This potential scenario is anticipated to be non-routine and 
likely very limited in frequency and duration, if it occurs.  It is anticipated that 
controls (e.g., provisions for use of an appropriate HASP during intrusive 
activities) will be implemented, if necessary, for the areas/parcels where residual 
groundwater COI concentrations are identified following implementation of 
active remedy components.   
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3.6.5.4 Indoor Air 

Vapor intrusion (VI) is a constituent transport process that can occur when 
vapors from subsurface sources form and migrate upwards toward overlying 
buildings.  There are no buildings present on the parcels included in the VRP 
application at this time, and therefore the pathway is not an issue for current 
land use.  The discussion herein is included considering potential future uses of 
the subject properties and potential for building construction on certain parcels 
such as MUDA and AGLC. Based on extensive studies of sites where VI has been 
identified, the following conditions must exist in order for the VI pathway to be 
complete (USEPA, 2012):  

 
1) A subsurface source of vapor-forming contaminants must be present 

with sufficient source concentrations to allow volatilization into the 
gas phase. 

2) The unsaturated zone must be sufficiently permeable, with 
interconnected pore spaces, to allow vapors to migrate upward 
through the soil column.   

3) Entry routes and driving forces must be present for vapors to enter a 
building (e.g., pores or cracks in the slab, pressure differentials).  In 
general, modern construction practices provide significant barriers to 
vapor intrusion into overlying buildings (e.g., subgrade footers, solid 
concrete slab-on-grade building construction). 

AGLC and GPC’s experience with MGP sites indicates VI is not typically a 
pathway of concern. Based on existing site knowledge and information obtained 
through prior investigations, VI at the Macon MGP site has not been identified 
and is not expected to be a complete or significant pathway in the future, as 
supported by the following information: 

 
1) MGP by-products (now referred to as contaminants) in general have 

low-volatility. 
2) The few volatile contaminants that are present in the subsurface are 

petroleum hydrocarbons, which, in most cases, do not result in VI 
due to their high biodegradation potential.  

3) The depth to the subsurface volatile contaminants relative to surface 
structures (or potential structures) should allow for sufficient 
attenuation/degradation to reduce vapor concentrations to an extent 
that the VI pathway is incomplete (i.e., sufficient vertical separation 
distance per EPA guidance). 
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4) Source-like material, or high concentration material, has (or will be) 
excavated and removed where it exists in the unsaturated zone (soil). 

5) Source-like material in the saturated zone (i.e., alluvial groundwater) 
has been (or will be) stabilized within a concrete-like ISS mass that 
has little available pore-space to permit the volatilization of the 
entrained contaminants.   

6) The low permeability of the ISS mass is expected to limit or eliminate 
vapor movement within the mass.   
   

Based on these site-specific factors, the Macon MGP site is identified to have a 
low potential for VI. It is recognized that EPD requires consideration of the VI 
pathway for VRP sites.  Consequently, a technical evaluation of the VI pathway 
may be warranted and will be considered following completion of the 
remediation activities proposed in this VIRP.  Alternatively, control methods 
(engineering and institutional) may be utilized to mitigate the potential for 
vapors to enter indoor air in existing buildings or during future construction. 
 

3.6.5.5 Ambient Air 
 
Many of the factors discussed above for the VI pathway are also relevant to the 
potential for volatile constituent migration to ambient air.  Specifically, 
conditions required for a subsurface-to-ambient air pathway for COIs include a 
substantive source of vapor-forming contaminants and subsurface conditions 
conducive to vapor movement.  The site-specific features noted above indicate 
the Macon MGP site has a low potential for vapor migration to the breathing 
zone of potential receptors, indoors or outdoors. The remediation completed to 
date, and the proposed remediation activities, further reduce the potential for 
vapor migration and release to air.  Further, because the inhalation pathway is 
quantitatively included in the risk-based standards developed for direct contact 
with soil, the soils that meet (and are remediated to meet) the risk-based 
standards previously developed for the site are protective of the ambient air 
pathway.   
 
Following completion of the proposed remediation activities, such as surface and 
subsurface soil removal, backfilling, and ISS, the residual concentrations of 
volatile organic constituents will be reviewed to confirm no further technical 
evaluation of the vapor migration pathway is warranted.   
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4.0 PLANNED INVESTIGATIONS 

 
The following Sections describe planned investigations to fulfill VRP 
requirements. 
 

4.1 DNAPL NATURE AND EXTENT 

 
DNAPL was observed during the drilling and installation of monitoring well 
MW-305D in 2013.  As a result, additional DNAPL investigation activities are 
being planned to refine understanding of the DNAPL presence and extent.  The 
proposed DNAPL Investigation Work Plan is provided in Appendix G.  Access 
to one of the parcels has not been obtained due to complex property ownership 
issues related to historical railroad properties.  Five primary investigatory 
borings and four additional/contingency borings are planned.  Sumps wells are 
proposed for installation at locations where potential DNAPL is encountered.   
Key steps to completing this work include the following: 
 

• Ascertain property ownership 
• Negotiate site access 
• Complete investigatory borings   
• Install sump wells, if warranted 
• Monitor accumulation of DNAPL in sump wells and recover DNAPL 

during VEFR events, as necessary 
 
Results of the DNAPL investigation will be provided in status reports as 
discussed in Section 6.0 below. 
 

4.2 BEDROCK WELL INSTALLATIONS 

Several parcels may or may not be affected by dissolved phase bedrock 
groundwater contamination in and around the intersection of 7th Street and 
Walnut Street.  As noted above, complex property ownership issues (and legal 
boundaries) exist.  AGL intends to resolve ownership issues prior to contacting 
potentially affected property owners.  Key steps to completing this work include 
the following: 
 

• Ascertain property ownership 
• Negotiate site access 
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• Drill and install bedrock groundwater monitoring wells 
• Collect groundwater samples from new wells 
• Update CSM based on laboratory analytical results  

 
The proposed Bedrock Investigation Work Plan is provided in Appendix H.  
Exact well locations will be provided once property ownership has been 
ascertained.  A total of four newly installed bedrocks wells are anticipated at this 
time, for the intended purpose of including or excluding properties into the VRP 
as qualifying properties.    
 

4.3 VAPOR INTRUSION 

Following implementation of proposed remediation, if warranted based upon 
COI concentrations and site conditions, current and applicable vapor intrusion 
guidance will be used to determine whether the vapor intrusion pathway may be 
complete at the Macon MGP site and whether reported concentrations are likely 
to pose unacceptable risk for existing buildings or future construction.  General 
vapor intrusion guidance documents that may be consulted include OSWER’s 
2002 Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway 
from Groundwater and Soils, EPA’s 2013 Evaluation of Empirical Data to 
Support Soil Vapor Intrusion Screening Criteria for Petroleum Hydrocarbon 
Compounds1, and ITRC’s 2007 Vapor Intrusion Pathway: A Practical Guideline.  
Alternatively, control methods (e.g., barriers or specific construction design) may 
be utilized to mitigate the potential for vapors to enter indoor air in existing 
buildings or during future construction. 
 

                                              

1 EPA has issued draft guidance documents for the vapor intrusion pathway, including 
guidance specific to petroleum hydrocarbons, with final versions forthcoming.  These 
documents include the following:  (a) EPA, 2013. OSWER Final Guidance for Assessing 
and Mitigating the Vapor Intrusion Pathway from Subsurface Sources to Indoor Air 
(External Review Draft), and (b) EPA, 2013. Guidance for Addressing Petroleum Vapor 
Intrusion at Leaking Underground Storage Tank Sites. (External Review Draft, EPA 510-
R-13-xxx). 
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5.0 PLANNED REMEDIAL ACTIVITIES 

 

All the remediation activities described in this plan will achieve compliance with 
the VRP cleanup criteria.  Activities proposed include the use of ISS (source 
material control), excavation (impacted media removal), Covenants (exposure 
pathway control), or other means that are technically acceptable, and specifically 
allowed under the regulatory framework of the VRP.   
 

5.1  SOIL EXCAVATION AND ISS FOR THE WESTERN PORTION MGP  
 

Excavation and off-site management of source material is a commonly utilized 
remedy for unsaturated zone impacted soils at MGP sites.  Excavation has been 
selected as the remedy for soils exceeding the Type 4 RRS and source material in 
the unsaturated zone.  The use of the RRS in the soil remediation activities is 
selected as a basis for a Target Remediation Goal.  Final exposure and 
compliance certification will be established on the basis of “representative 
exposure concentrations”.  Excavation of unsaturated zone soils is also consistent 
with the methods for the ISS remedy in areas where ISS is planned. 
 
ISS has been proposed and accepted by EPD as part of the corrective action in the 
2011 FFS (ECM, 2011) for saturated source material in the Western Portion MGP.  
As a result, a confirmation treatability testing effort was conducted to validate 
the previous mix design for the proposed ISS actions.  ISS performance criteria 
have been previously identified in historical corrective action documents for the 
Mulberry Street MGP.  The same criteria apply for the Western Portion MGP, as 
follows: 
 

• The ISS mixture will exhibit a coefficient of hydraulic conductivity (K) 
less than 10-6 cm/sec; 

• The ISS mixture will exhibit an unconfined compressive strength (UCS) 
greater than 50 pounds per square inch (psi); 

• There will be no free liquids in the extruded UCS specimens of the ISS 
mixture; and 

• The ISS mixture will exhibit wet/dry durability of less than 10 percent 
mass loss when subjected to 12 wetting/drying cycles. 
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5.2  DNAPL RECOVERY 

Sections 2.0 and 3.0 present the history of DNAPL investigations, actions 
associated with DNAPL recovery, and the potential fate and transport of DNAPL 
at the Site.  Section 4.1 presents the proposed DNAPL investigation activities 
associated with the Site.  Based on the limited extent of known DNAPL (see 
Section 2.3.2) at this time and its limited recoverability (<0.05 lbs./month, see 
Section 3.3.2 and Figure 3-6) intermittent DNAPL recovery has been selected to 
continue.  Vacuum Enhanced Fluid Recovery (VEFR) will be conducted at wells 
where DNAPL accumulates beyond 0.5 feet in thickness.  Monitoring of DNAPL 
accumulation will be conducted during the planned bedrock well groundwater 
monitoring events (see Section 6.3).   

Currently, MW-111D has been the only well at the Site that has exhibited the 
accumulation of DNAPL.  Once accumulated DNAPL has been identified in 
wells at the Site a VEFR vehicle will be mobilized to the Site.  The VEFR will be 
capable of operating for six hours, with a potential applied vacuum of 18” Hg, 
and be capable of collecting recovered fluids of 2,500 gallons.  The total amount 
of liquids and hydrocarbons removed from the effort will be documented and 
provided in future reports. 

 

5.3  PLANNED GROUNDWATER MONITORING 

 
On-going bedrock groundwater monitoring will be conducted to allow for: 
Remedial Action Performance Verification and VRPA Act Compliance (i.e., Point 
of Demonstration wells).  A Bedrock Groundwater Monitoring Plan is provided 
in Appendix I which addresses the applicable requirements for monitoring. 
 
The remedial action performance verification will be conducted for the express 
purpose of evaluating the impact of proposed actions (ISS activities and DNAPL 
recovery activities) to the dissolved phase groundwater plume.  The Western 
Portion and MW-101 Area Groundwater CAP-A (Appendix C) provides the 
proposed performance monitoring for the ISS stabilization efforts that are being 
planned in the alluvial groundwater.   Subsequent to performance verification 
groundwater monitoring events impacts to the dissolved phase plume, changes 
to the CSM, and changes in the residual risk profile will be evaluated.  After four 
post remediation semiannual bedrock and alluvial groundwater sampling 
events, the need and/or value of continued performance verification monitoring 
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will be assessed for VRP regulatory compliance.  The analytical schedule and 
frequency will be adjusted, as needed to continue compliance demonstrations.  

5.3.1  Point of Demonstration Wells 
 
Point of demonstration wells will be utilized to validate the effectiveness of the 
implemented remedies at the Site and compliance with the VRPA.  Proposed 
Point of Demonstration wells (alluvium and bedrock) are provided in Figure 5-1.   
In the event the presence of COIs is identified in the Point of Demonstration 
Wells, and confirmed with a second sampling event, additional actions will be 
considered. Subsequent to bedrock groundwater monitoring events; impacts to 
the dissolved phase plume, changes to the CSM, and changes in the residual risk 
profile will be evaluated for VRP compliance.   
 

5.4 PLUME STABILITY EVALUATIONS 

 
ERM will conduct a plume stability evaluation using historical dissolved phase 
COI concentrations and the Mann-Kendall statistical test.  The Mann-Kendall test 
is a non-parametric test that can be used to assess whether concentrations exhibit 
increasing or decreasing trends over time to a specified level of confidence. 
 
Four temporal data points are required for the Mann-Kendall test.  As such, 
statistical trends can only be calculated at locations where COIs were detected on 
four separate occasions.  Monitoring locations without sufficient data to perform 
the Mann-Kendall will be identified and excluded from the evaluation.  
Laboratory results reported below the detect limit will be excluded from the 
statistical dataset.  The Mann-Kendall test will be performed using the statistical 
software package included in the commercially available database software, 
Environmental Quality Information System (EQuIS).  The calculation steps 
performed in EQuIS will be presented as reference. 
 
Subsequent to groundwater plume stability evaluations; changes to the CSM and 
changes in the residual risk profile will be evaluated for VRP compliance.    
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6.0 REPORTING, PROJECT SCHEDULE AND COST 

 
 
The VIRP Projected Milestone Schedule is presented in Figure 6-1 and outlines all 
of the proposed activities.   The project schedule will be refined after acceptance 
into the VRP and after receiving input from the selected remedial contractor on 
the implementation schedule.  Upon acceptance into the VRP, AGLC will 
implement the investigation and planned corrective action(s). 
 
Groundwater monitoring and reporting will continue as described in Section 5.0 
and Appendix I (Bedrock Groundwater Monitoring Plan) on a semiannual basis.  
Future reporting will be conducted to comply with the VRPA.  Semiannual 
Status Reports will be submitted to the GA EPD. 
 
The design of the planned corrective action is in progress and will be finalized 
after acceptance into the VRP by EPD.  AGLC is estimating that implementation 
of the additional investigation and proposed ISS will be approximately $8 
million.  This cost will be refined upon completion of the investigation and 
design and together with input from the selected remediation contractor. 
 
It is expected that the CSR for the Site will be submitted within 60 months of VRP 
acceptance. 
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194585

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194585MBLK 08/08/2014 METALS, TOTAL       SW6010C

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/07/2014 273400MB-194585

5769232

Antimony 0.0200BRL

Arsenic 0.0500BRL

Barium 0.0200BRL

Beryllium 0.0100BRL

Cadmium 0.0050BRL

Chromium 0.0100BRL

Copper 0.0100BRL

Lead 0.0100BRL

Nickel 0.0200BRL

Zinc 0.0200BRL

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194585LCS 08/08/2014 METALS, TOTAL       SW6010C

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/07/2014 273400LCS-194585

5769229

Antimony 0.02001.066 1.000 107 80 120

Arsenic 0.05001.036 1.000 104 80 120

Barium 0.02001.052 1.000 105 80 120

Beryllium 0.01001.033 1.000 103 80 120

Cadmium 0.00501.042 1.000 104 80 120

Chromium 0.01001.041 1.000 104 80 120

Copper 0.01001.040 1.000 104 80 120

Lead 0.01001.038 1.000 104 80 120

Nickel 0.02001.036 1.000 104 80 120

Zinc 0.02001.032 1.000 103 80 120

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194585

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194585MS 08/08/2014 METALS, TOTAL       SW6010C

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/07/2014 2734001408386-001AMS

5769248

Antimony 0.02001.033 1.000 103 75 125

Arsenic 0.05001.011 1.000 101 75 125

Barium 0.02002.690 1.000 1.698 99.2 75 125

Beryllium 0.01001.002 1.000 0.004025 99.8 75 125

Cadmium 0.00501.010 1.000 0.001412 101 75 125

Chromium 0.01000.9931 1.000 99.3 75 125

Copper 0.01001.047 1.000 0.04229 100 75 125

Lead 0.01000.9865 1.000 0.001457 98.5 75 125

Nickel 0.02001.042 1.000 0.06531 97.6 75 125

Zinc 0.020048.16 1.000 48.09 7.58 75 125 S

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194585MSD 08/08/2014 METALS, TOTAL       SW6010C

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/07/2014 2734001408386-001AMSD

5769252

Antimony 0.02001.027 201.000 103 75 125 1.033 0.657

Arsenic 0.05001.003 201.000 100 75 125 1.011 0.780

Barium 0.02002.686 201.000 1.698 98.8 75 125 2.690 0.140

Beryllium 0.01000.9948 201.000 0.004025 99.1 75 125 1.002 0.751

Cadmium 0.00501.004 201.000 0.001412 100 75 125 1.010 0.559

Chromium 0.01000.9865 201.000 98.6 75 125 0.9931 0.666

Copper 0.01001.044 201.000 0.04229 100 75 125 1.047 0.260

Lead 0.01000.9806 201.000 0.001457 97.9 75 125 0.9865 0.601

Nickel 0.02001.033 201.000 0.06531 96.8 75 125 1.042 0.811

Zinc 0.020048.14 201.000 48.09 5.18 75 125 48.16 S0.050

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194654

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194654MBLK 08/08/2014Cyanide     SW9014

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/08/2014 273316MB-194654

5767533

Cyanide, Total 0.010BRL

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194654LCS 08/08/2014Cyanide     SW9014

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/08/2014 273316LCS-194654

5767534

Cyanide, Total 0.0100.2299 0.2500 92.0 85 115

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194654MS 08/08/2014Cyanide     SW9014

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/08/2014 2733161408474-003CMS

5767545

Cyanide, Total 0.0100.2036 0.2500 81.4 70 130

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194654MSD 08/08/2014Cyanide     SW9014

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/08/2014 2733161408474-003CMSD

5767547

Cyanide, Total 0.0100.2036 200.2500 81.4 70 130 0.2036 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit

Page 8 of 16



19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194657

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194657MBLK 08/12/2014SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 273602MB-194657

5773870

Benz(a)anthracene 0.050BRL

Benzo(a)pyrene 0.050BRL

Benzo(b)fluoranthene 0.10BRL

Dibenz(a,h)anthracene 0.10BRL

Indeno(1,2,3-cd)pyrene 0.050BRL

  Surr: 4-Terphenyl-d14 01.617 2.000 80.8 53.2 145

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194657LCS 08/12/2014SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 273602LCS-194657

5773871

Benz(a)anthracene 0.0502.271 2.000 114 62.8 132

Benzo(a)pyrene 0.0501.898 2.000 94.9 56.4 123

Benzo(b)fluoranthene 0.101.942 2.000 97.1 69.2 132

Dibenz(a,h)anthracene 0.102.180 2.000 109 49.3 134

Indeno(1,2,3-cd)pyrene 0.0501.733 2.000 86.6 48.3 137

  Surr: 4-Terphenyl-d14 01.499 2.000 74.9 53.2 145

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194657MS 08/13/2014SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 2736021408474-003DMS

5773907

Benz(a)anthracene 0.0502.138 2.000 0.007990 106 51.4 142

Benzo(a)pyrene 0.0501.841 2.000 0.01293 91.4 48.3 126

Benzo(b)fluoranthene 0.101.862 2.000 93.1 49.9 134

Dibenz(a,h)anthracene 0.102.328 2.000 0.02601 115 41.8 121

Indeno(1,2,3-cd)pyrene 0.0501.813 2.000 0.02320 89.5 42 129

  Surr: 4-Terphenyl-d14 01.522 2.000 76.1 53.2 145

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194657

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194657MSD 08/13/2014SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 2736021408474-003DMSD

5773909

Benz(a)anthracene 0.0501.993 48.12.000 0.007990 99.3 51.4 142 2.138 6.99

Benzo(a)pyrene 0.0501.702 53.52.000 0.01293 84.4 48.3 126 1.841 7.86

Benzo(b)fluoranthene 0.101.720 51.12.000 86.0 49.9 134 1.862 7.96

Dibenz(a,h)anthracene 0.102.142 54.22.000 0.02601 106 41.8 121 2.328 8.32

Indeno(1,2,3-cd)pyrene 0.0502.070 44.62.000 0.02320 102 42 129 1.813 13.2

  Surr: 4-Terphenyl-d14 01.401 02.000 70.0 53.2 145 1.522 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194659

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194659MBLK 08/08/2014Volatile Organic Compounds by GC/MS  SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 273307MB-194659

5768300

Benzene 5.0BRL

Carbon disulfide 5.0BRL

Ethylbenzene 5.0BRL

Toluene 5.0BRL

Xylenes, Total 5.0BRL

  Surr: 4-Bromofluorobenzene 045.49 50.00 91.0 66.2 120

  Surr: Dibromofluoromethane 051.00 50.00 102 79.5 121

  Surr: Toluene-d8 051.21 50.00 102 77 117

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194659LCS 08/08/2014Volatile Organic Compounds by GC/MS  SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 273307LCS-194659

5768341

Benzene 5.050.02 50.00 100 74.2 129

Toluene 5.052.58 50.00 105 74.2 129

  Surr: 4-Bromofluorobenzene 045.77 50.00 91.5 66.2 120

  Surr: Dibromofluoromethane 048.71 50.00 97.4 79.5 121

  Surr: Toluene-d8 050.29 50.00 101 77 117

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194659MS 08/08/2014Volatile Organic Compounds by GC/MS  SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 2733071408474-003AMS

5768647

Benzene 5.049.93 50.00 99.9 70.2 138

Toluene 5.052.33 50.00 105 70 139

  Surr: 4-Bromofluorobenzene 044.92 50.00 89.8 66.2 120

  Surr: Dibromofluoromethane 049.39 50.00 98.8 79.5 121

  Surr: Toluene-d8 052.07 50.00 104 77 117

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194659

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194659MSD 08/08/2014Volatile Organic Compounds by GC/MS  SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/08/2014 2733071408474-003AMSD

5768660

Benzene 5.048.60 2050.00 97.2 70.2 138 49.93 2.70

Toluene 5.051.38 2050.00 103 70 139 52.33 1.83

  Surr: 4-Bromofluorobenzene 044.99 050.00 90.0 66.2 120 44.92 0

  Surr: Dibromofluoromethane 049.97 050.00 99.9 79.5 121 49.39 0

  Surr: Toluene-d8 050.71 050.00 101 77 117 52.07 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194690

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194690MBLK 08/11/2014Semivolatile Org. Comp. by GC/MS     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/11/2014 273501MB-194690

5771508

2,4-Dimethylphenol 10BRL

2-Methylphenol 10BRL

3,4-Methylphenol 10BRL

Acenaphthene 10BRL

Acenaphthylene 10BRL

Anthracene 10BRL

Benzo(g,h,i)perylene 10BRL

Benzo(k)fluoranthene 10BRL

Chrysene 10BRL

Fluoranthene 10BRL

Fluorene 10BRL

Naphthalene 10BRL

Phenanthrene 10BRL

Phenol 10BRL

Pyrene 10BRL

  Surr: 2,4,6-Tribromophenol 095.03 100.0 95.0 51.5 124

  Surr: 2-Fluorobiphenyl 048.47 50.00 96.9 51.7 118

  Surr: 2-Fluorophenol 063.60 100.0 63.6 26 120

  Surr: 4-Terphenyl-d14 058.17 50.00 116 45.2 137

  Surr: Nitrobenzene-d5 040.23 50.00 80.5 42 120

  Surr: Phenol-d5 041.48 100.0 41.5 12.3 120

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194690LCS 08/11/2014Semivolatile Org. Comp. by GC/MS     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/11/2014 273501LCS-194690

5771509

Acenaphthene 10110.5 100.0 111 67.7 122

Phenol 1049.79 100.0 49.8 24.6 120

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194690

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194690LCS 08/11/2014Semivolatile Org. Comp. by GC/MS     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/11/2014 273501LCS-194690

5771509

Pyrene 10118.4 100.0 118 68.3 123

  Surr: 2,4,6-Tribromophenol 0116.2 100.0 116 51.5 124

  Surr: 2-Fluorobiphenyl 056.88 50.00 114 51.7 118

  Surr: 2-Fluorophenol 074.91 100.0 74.9 26 120

  Surr: 4-Terphenyl-d14 062.60 50.00 125 45.2 137

  Surr: Nitrobenzene-d5 050.44 50.00 101 42 120

  Surr: Phenol-d5 050.49 100.0 50.5 12.3 120

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194690MS 08/12/2014Semivolatile Org. Comp. by GC/MS     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/11/2014 2735011408474-002DMS

5771821

Acenaphthene 1088.84 100.0 88.8 51.9 120

Phenol 1057.06 100.0 57.1 30.5 120

Pyrene 1094.54 100.0 94.5 50.6 120

  Surr: 2,4,6-Tribromophenol 098.09 100.0 98.1 51.5 124

  Surr: 2-Fluorobiphenyl 042.03 50.00 84.1 51.7 118

  Surr: 2-Fluorophenol 067.62 100.0 67.6 26 120

  Surr: 4-Terphenyl-d14 049.32 50.00 98.6 45.2 137

  Surr: Nitrobenzene-d5 039.89 50.00 79.8 42 120

  Surr: Phenol-d5 056.73 100.0 56.7 12.3 120

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194690MSD 08/19/2014Semivolatile Org. Comp. by GC/MS     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/11/2014 2740321408474-002DMSD

5782809

Acenaphthene 1089.67 24.9100.0 89.7 51.9 120 88.84 0.930

Phenol 1051.69 34.4100.0 51.7 30.5 120 57.06 9.88

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194690

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194690MSD 08/19/2014Semivolatile Org. Comp. by GC/MS     SW8270D

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 08/11/2014 2740321408474-002DMSD

5782809

Pyrene 1086.92 26.7100.0 86.9 50.6 120 94.54 8.40

  Surr: 2,4,6-Tribromophenol 0105.3 0100.0 105 51.5 124 98.09 0

  Surr: 2-Fluorobiphenyl 043.29 050.00 86.6 51.7 118 42.03 0

  Surr: 2-Fluorophenol 067.62 0100.0 67.6 26 120 67.62 0

  Surr: 4-Terphenyl-d14 049.03 050.00 98.1 45.2 137 49.32 0

  Surr: Nitrobenzene-d5 039.24 050.00 78.5 42 120 39.89 0

  Surr: Phenol-d5 051.16 0100.0 51.2 12.3 120 56.73 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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19-Aug-14Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

AGL Macon

1408481

ERM-Southeast

194741

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194741MBLK 08/12/2014Mercury, Total     SW7470A

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/12/2014 273507MB-194741

5772276

Mercury 0.00020BRL

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194741LCS 08/12/2014Mercury, Total     SW7470A

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/12/2014 273507LCS-194741

5772279

Mercury 0.000200.005049 0.0050 101 80 120

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194741MS 08/12/2014Mercury, Total     SW7470A

MW-08D-20140806-01 Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/12/2014 2735071408481-001BMS

5772285

Mercury 0.000200.005067 0.0050 101 70 130

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 194741MSD 08/12/2014Mercury, Total     SW7470A

MW-08D-20140806-01 Units: Prep Date:Sample ID: Client ID: Run No:mg/L 08/12/2014 2735071408481-001BMSD

5772288

Mercury 0.000200.005166 200.0050 103 70 130 0.005067 1.93

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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August 19, 2014

Dear Order No:

RE:

Analytical Environmental Services, Inc. received samples on  
for the analyses presented in following report.  

FAX:
TEL:

11

No problems were encountered during the analyses. Additionally, all results for the associated

Quality Control samples were within EPA and/or AES established limits.  Any discrepancies 

associated with the analyses contained herein will be noted and submitted in the form of a 

project Case Narrative. 

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Environmental Water, 

soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/14-06/30/15.

-AIHA-LAP, LLC Laboratory ID: 100671 for  Industrial Hygiene samples (Organics, 

Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental 

Microbiology (Fungal) Direct Examination, effective until 09/01/15.

These results relate only to the items tested.  This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

(678) 486-2700
(404) 745-0103

Project Manager

1408489

Nic Very
ERM-Southeast
3200 Windy Hill Rd
Atlanta GA 30339

AGLC Macon

Mirzeta Kararic

8/8/2014 9:05:00 AM

Nic Very:
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20-Aug-14Date:Analytical Environmental Services, Inc

Client:

Case NarrativeAGLC Macon

ERM-Southeast

Lab ID:

Project:

1408489

Volatiles Organic Compounds Analysis by Method 8260B:

Due to sample matrix, samples 1408489-002A, & -005A required dilution during preparation and/or analysis resulting in 

elevated reporting limits. 

Semi-Volatile Organics Analysis by Method 8270D:

Percent recovery for the surrogate spiking compound 2,4,6 Tribromophenol on QC sample LCS-194871 was outside control 

limits biased high.  All other surrogate recoveries were within control limits. 

PAH Analysis by Method 8270D SIM:

Due to sample matrix, sample 1408489-005D required dilution during preparation and/or analysis resulting in elevated reporting 

limits.
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1408489-001

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014 2:45:00 PM

MW-307D-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW5030B)Volatile Organic Compounds by GC/MS  SW8260B

Benzene BRL 5.0 ug/L 194895 1 08/14/2014 04:10 NP

Carbon disulfide BRL 5.0 ug/L 194895 1 08/14/2014 04:10 NP

Ethylbenzene BRL 5.0 ug/L 194895 1 08/14/2014 04:10 NP

Toluene BRL 5.0 ug/L 194895 1 08/14/2014 04:10 NP

Xylenes, Total BRL 5.0 ug/L 194895 1 08/14/2014 04:10 NP

  Surr: 4-Bromofluorobenzene 86.1 66.2-120 %REC 194895 1 08/14/2014 04:10 NP

  Surr: Dibromofluoromethane 104 79.5-121 %REC 194895 1 08/14/2014 04:10 NP

  Surr: Toluene-d8 102 77-117 %REC 194895 1 08/14/2014 04:10 NP

(SW3510C)SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Benz(a)anthracene BRL 0.050 ug/L 194761 1 08/15/2014 11:44 YH

Benzo(b)fluoranthene BRL 0.10 ug/L 194761 1 08/15/2014 11:44 YH

Benzo(a)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 11:44 YH

Indeno(1,2,3-cd)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 11:44 YH

Dibenz(a,h)anthracene BRL 0.10 ug/L 194761 1 08/15/2014 11:44 YH

  Surr: 4-Terphenyl-d14 98.9 53.2-145 %REC 194761 1 08/15/2014 11:44 YH

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

2,4-Dimethylphenol BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

2-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

3,4-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Acenaphthene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Acenaphthylene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Anthracene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Benzo(g,h,i)perylene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Benzo(k)fluoranthene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Chrysene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Fluoranthene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Fluorene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Naphthalene 11 10 ug/L 194690 1 08/12/2014 09:44 YH

Phenanthrene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Phenol BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

Pyrene BRL 10 ug/L 194690 1 08/12/2014 09:44 YH

  Surr: 2,4,6-Tribromophenol 101 51.5-124 %REC 194690 1 08/12/2014 09:44 YH

  Surr: 2-Fluorobiphenyl 89.1 51.7-118 %REC 194690 1 08/12/2014 09:44 YH

  Surr: 2-Fluorophenol 71.1 26-120 %REC 194690 1 08/12/2014 09:44 YH

  Surr: 4-Terphenyl-d14 88.8 45.2-137 %REC 194690 1 08/12/2014 09:44 YH

  Surr: Nitrobenzene-d5 78.3 42-120 %REC 194690 1 08/12/2014 09:44 YH

  Surr: Phenol-d5 54 12.3-120 %REC 194690 1 08/12/2014 09:44 YH

(SW7470A)Mercury, Total     SW7470A

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-001

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014 2:45:00 PM

MW-307D-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW7470A)Mercury, Total     SW7470A

Mercury BRL 0.00020 mg/L 194855 1 08/14/2014 14:37 CG

(SW9010C)Cyanide     SW9014

Cyanide, Total BRL 0.010 mg/L 194739 1 08/13/2014 11:17 PF

(SW3010A) METALS, TOTAL       SW6010C

Antimony BRL 0.0200 mg/L 194825 1 08/13/2014 23:48 JL

Arsenic BRL 0.0500 mg/L 194825 1 08/13/2014 23:48 JL

Barium 1.55 0.0200 mg/L 194825 1 08/13/2014 23:48 JL

Beryllium BRL 0.0100 mg/L 194825 1 08/13/2014 23:48 JL

Cadmium BRL 0.0050 mg/L 194825 1 08/13/2014 23:48 JL

Chromium 0.0783 0.0100 mg/L 194825 1 08/13/2014 23:48 JL

Copper BRL 0.0100 mg/L 194825 1 08/13/2014 23:48 JL

Lead BRL 0.0100 mg/L 194825 1 08/13/2014 23:48 JL

Nickel BRL 0.0200 mg/L 194825 1 08/13/2014 23:48 JL

Zinc BRL 0.0200 mg/L 194825 1 08/13/2014 23:48 JL

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-002

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014 4:00:00 PM

MW-205D-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW5030B)Volatile Organic Compounds by GC/MS  SW8260B

Benzene 6700 250 ug/L 194895 50 08/14/2014 14:00 NP

Carbon disulfide BRL 50 ug/L 194895 10 08/14/2014 02:56 NP

Ethylbenzene 1200 50 ug/L 194895 10 08/14/2014 02:56 NP

Toluene BRL 50 ug/L 194895 10 08/14/2014 02:56 NP

Xylenes, Total 720 50 ug/L 194895 10 08/14/2014 02:56 NP

  Surr: 4-Bromofluorobenzene 87.7 66.2-120 %REC 194895 50 08/14/2014 14:00 NP

  Surr: 4-Bromofluorobenzene 90 66.2-120 %REC 194895 10 08/14/2014 02:56 NP

  Surr: Dibromofluoromethane 98.9 79.5-121 %REC 194895 50 08/14/2014 14:00 NP

  Surr: Dibromofluoromethane 97.2 79.5-121 %REC 194895 10 08/14/2014 02:56 NP

  Surr: Toluene-d8 98.7 77-117 %REC 194895 50 08/14/2014 14:00 NP

  Surr: Toluene-d8 98.9 77-117 %REC 194895 10 08/14/2014 02:56 NP

(SW3510C)SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Benz(a)anthracene BRL 0.050 ug/L 194761 1 08/15/2014 12:09 YH

Benzo(b)fluoranthene BRL 0.10 ug/L 194761 1 08/15/2014 12:09 YH

Benzo(a)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 12:09 YH

Indeno(1,2,3-cd)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 12:09 YH

Dibenz(a,h)anthracene BRL 0.10 ug/L 194761 1 08/15/2014 12:09 YH

  Surr: 4-Terphenyl-d14 82.9 53.2-145 %REC 194761 1 08/15/2014 12:09 YH

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

2,4-Dimethylphenol BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

2-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

3,4-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

Acenaphthene 200 100 ug/L 194690 10 08/14/2014 22:48 YH

Acenaphthylene BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

Anthracene BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

Benzo(g,h,i)perylene BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

Benzo(k)fluoranthene BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

Chrysene BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

Fluoranthene BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

Fluorene 47 10 ug/L 194690 1 08/12/2014 17:39 YH

Naphthalene 6000 1000 ug/L 194690 100 08/14/2014 22:22 YH

Phenanthrene 44 10 ug/L 194690 1 08/12/2014 17:39 YH

Phenol 18 10 ug/L 194690 1 08/12/2014 17:39 YH

Pyrene BRL 10 ug/L 194690 1 08/12/2014 17:39 YH

  Surr: 2,4,6-Tribromophenol 104 51.5-124 %REC 194690 1 08/12/2014 17:39 YH

  Surr: 2-Fluorobiphenyl 90.8 51.7-118 %REC 194690 1 08/12/2014 17:39 YH

  Surr: 2-Fluorophenol 71.4 26-120 %REC 194690 1 08/12/2014 17:39 YH

  Surr: 4-Terphenyl-d14 102 45.2-137 %REC 194690 1 08/12/2014 17:39 YH

  Surr: Nitrobenzene-d5 132 42-120 S %REC 194690 1 08/12/2014 17:39 YH

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-002

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014 4:00:00 PM

MW-205D-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

  Surr: Phenol-d5 58.2 12.3-120 %REC 194690 1 08/12/2014 17:39 YH

(SW7470A)Mercury, Total     SW7470A

Mercury BRL 0.00020 mg/L 194855 1 08/14/2014 14:21 CG

(SW9010C)Cyanide     SW9014

Cyanide, Total 0.020 0.010 mg/L 194739 1 08/13/2014 11:17 PF

(SW3010A) METALS, TOTAL       SW6010C

Antimony BRL 0.0200 mg/L 194825 1 08/14/2014 00:08 JL

Arsenic BRL 0.0500 mg/L 194825 1 08/14/2014 00:08 JL

Barium 3.02 0.0200 mg/L 194825 1 08/14/2014 00:08 JL

Beryllium BRL 0.0100 mg/L 194825 1 08/14/2014 00:08 JL

Cadmium BRL 0.0050 mg/L 194825 1 08/14/2014 00:08 JL

Chromium BRL 0.0100 mg/L 194825 1 08/14/2014 00:08 JL

Copper BRL 0.0100 mg/L 194825 1 08/14/2014 00:08 JL

Lead BRL 0.0100 mg/L 194825 1 08/14/2014 00:08 JL

Nickel BRL 0.0200 mg/L 194825 1 08/14/2014 00:08 JL

Zinc BRL 0.0200 mg/L 194825 1 08/14/2014 00:08 JL

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-003

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014 5:40:00 PM

MW-205DD-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW5030B)Volatile Organic Compounds by GC/MS  SW8260B

Benzene BRL 5.0 ug/L 194895 1 08/14/2014 04:35 NP

Carbon disulfide BRL 5.0 ug/L 194895 1 08/14/2014 04:35 NP

Ethylbenzene BRL 5.0 ug/L 194895 1 08/14/2014 04:35 NP

Toluene BRL 5.0 ug/L 194895 1 08/14/2014 04:35 NP

Xylenes, Total BRL 5.0 ug/L 194895 1 08/14/2014 04:35 NP

  Surr: 4-Bromofluorobenzene 83.3 66.2-120 %REC 194895 1 08/14/2014 04:35 NP

  Surr: Dibromofluoromethane 102 79.5-121 %REC 194895 1 08/14/2014 04:35 NP

  Surr: Toluene-d8 100 77-117 %REC 194895 1 08/14/2014 04:35 NP

(SW3510C)SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Benz(a)anthracene BRL 0.050 ug/L 194761 1 08/15/2014 12:34 YH

Benzo(b)fluoranthene BRL 0.10 ug/L 194761 1 08/15/2014 12:34 YH

Benzo(a)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 12:34 YH

Indeno(1,2,3-cd)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 12:34 YH

Dibenz(a,h)anthracene BRL 0.10 ug/L 194761 1 08/15/2014 12:34 YH

  Surr: 4-Terphenyl-d14 72.3 53.2-145 %REC 194761 1 08/15/2014 12:34 YH

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

2,4-Dimethylphenol BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

2-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

3,4-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Acenaphthene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Acenaphthylene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Anthracene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Benzo(g,h,i)perylene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Benzo(k)fluoranthene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Chrysene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Fluoranthene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Fluorene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Naphthalene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Phenanthrene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Phenol BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

Pyrene BRL 10 ug/L 194690 1 08/12/2014 18:06 YH

  Surr: 2,4,6-Tribromophenol 93.8 51.5-124 %REC 194690 1 08/12/2014 18:06 YH

  Surr: 2-Fluorobiphenyl 81 51.7-118 %REC 194690 1 08/12/2014 18:06 YH

  Surr: 2-Fluorophenol 66.6 26-120 %REC 194690 1 08/12/2014 18:06 YH

  Surr: 4-Terphenyl-d14 97.9 45.2-137 %REC 194690 1 08/12/2014 18:06 YH

  Surr: Nitrobenzene-d5 72.8 42-120 %REC 194690 1 08/12/2014 18:06 YH

  Surr: Phenol-d5 53.9 12.3-120 %REC 194690 1 08/12/2014 18:06 YH

(SW7470A)Mercury, Total     SW7470A

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-003

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014 5:40:00 PM

MW-205DD-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW7470A)Mercury, Total     SW7470A

Mercury BRL 0.00020 mg/L 194855 1 08/14/2014 14:39 CG

(SW9010C)Cyanide     SW9014

Cyanide, Total BRL 0.010 mg/L 194739 1 08/13/2014 11:17 PF

(SW3010A) METALS, TOTAL       SW6010C

Antimony BRL 0.0200 mg/L 194825 1 08/14/2014 00:12 JL

Arsenic BRL 0.0500 mg/L 194825 1 08/14/2014 00:12 JL

Barium 0.0229 0.0200 mg/L 194825 1 08/14/2014 00:12 JL

Beryllium BRL 0.0100 mg/L 194825 1 08/14/2014 00:12 JL

Cadmium BRL 0.0050 mg/L 194825 1 08/14/2014 00:12 JL

Chromium BRL 0.0100 mg/L 194825 1 08/14/2014 00:12 JL

Copper BRL 0.0100 mg/L 194825 1 08/14/2014 00:12 JL

Lead BRL 0.0100 mg/L 194825 1 08/14/2014 00:12 JL

Nickel BRL 0.0200 mg/L 194825 1 08/14/2014 00:12 JL

Zinc 0.0238 0.0200 mg/L 194825 1 08/14/2014 00:12 JL

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-004

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014

DUP-03-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW5030B)Volatile Organic Compounds by GC/MS  SW8260B

Benzene BRL 5.0 ug/L 194895 1 08/14/2014 06:13 NP

Carbon disulfide BRL 5.0 ug/L 194895 1 08/14/2014 06:13 NP

Ethylbenzene BRL 5.0 ug/L 194895 1 08/14/2014 06:13 NP

Toluene BRL 5.0 ug/L 194895 1 08/14/2014 06:13 NP

Xylenes, Total BRL 5.0 ug/L 194895 1 08/14/2014 06:13 NP

  Surr: 4-Bromofluorobenzene 86 66.2-120 %REC 194895 1 08/14/2014 06:13 NP

  Surr: Dibromofluoromethane 102 79.5-121 %REC 194895 1 08/14/2014 06:13 NP

  Surr: Toluene-d8 100 77-117 %REC 194895 1 08/14/2014 06:13 NP

(SW3510C)SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Benz(a)anthracene BRL 0.050 ug/L 194761 1 08/15/2014 12:59 YH

Benzo(b)fluoranthene BRL 0.10 ug/L 194761 1 08/15/2014 12:59 YH

Benzo(a)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 12:59 YH

Indeno(1,2,3-cd)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 12:59 YH

Dibenz(a,h)anthracene BRL 0.10 ug/L 194761 1 08/15/2014 12:59 YH

  Surr: 4-Terphenyl-d14 73.2 53.2-145 %REC 194761 1 08/15/2014 12:59 YH

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

2,4-Dimethylphenol BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

2-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

3,4-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Acenaphthene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Acenaphthylene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Anthracene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Benzo(g,h,i)perylene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Benzo(k)fluoranthene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Chrysene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Fluoranthene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Fluorene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Naphthalene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Phenanthrene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Phenol BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

Pyrene BRL 10 ug/L 194690 1 08/12/2014 00:42 YH

  Surr: 2,4,6-Tribromophenol 94.8 51.5-124 %REC 194690 1 08/12/2014 00:42 YH

  Surr: 2-Fluorobiphenyl 82.9 51.7-118 %REC 194690 1 08/12/2014 00:42 YH

  Surr: 2-Fluorophenol 65.1 26-120 %REC 194690 1 08/12/2014 00:42 YH

  Surr: 4-Terphenyl-d14 104 45.2-137 %REC 194690 1 08/12/2014 00:42 YH

  Surr: Nitrobenzene-d5 76.9 42-120 %REC 194690 1 08/12/2014 00:42 YH

  Surr: Phenol-d5 50.7 12.3-120 %REC 194690 1 08/12/2014 00:42 YH

(SW7470A)Mercury, Total     SW7470A

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-004

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/6/2014

DUP-03-20140806-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW7470A)Mercury, Total     SW7470A

Mercury BRL 0.00020 mg/L 194855 1 08/14/2014 14:41 CG

(SW9010C)Cyanide     SW9014

Cyanide, Total BRL 0.010 mg/L 194739 1 08/13/2014 11:17 PF

(SW3010A) METALS, TOTAL       SW6010C

Antimony BRL 0.0200 mg/L 194825 1 08/14/2014 00:15 JL

Arsenic BRL 0.0500 mg/L 194825 1 08/14/2014 00:15 JL

Barium 0.0212 0.0200 mg/L 194825 1 08/14/2014 00:15 JL

Beryllium BRL 0.0100 mg/L 194825 1 08/14/2014 00:15 JL

Cadmium BRL 0.0050 mg/L 194825 1 08/14/2014 00:15 JL

Chromium BRL 0.0100 mg/L 194825 1 08/14/2014 00:15 JL

Copper BRL 0.0100 mg/L 194825 1 08/14/2014 00:15 JL

Lead BRL 0.0100 mg/L 194825 1 08/14/2014 00:15 JL

Nickel BRL 0.0200 mg/L 194825 1 08/14/2014 00:15 JL

Zinc 0.0228 0.0200 mg/L 194825 1 08/14/2014 00:15 JL

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit

Page 11 of 39



1408489-005

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/7/2014 10:45:00 AM

MW-305D-20140807-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW5030B)Volatile Organic Compounds by GC/MS  SW8260B

Benzene 9300 500 ug/L 194895 100 08/14/2014 02:08 NP

Carbon disulfide BRL 500 ug/L 194895 100 08/14/2014 02:08 NP

Ethylbenzene BRL 500 ug/L 194895 100 08/14/2014 02:08 NP

Toluene 3900 500 ug/L 194895 100 08/14/2014 02:08 NP

Xylenes, Total BRL 500 ug/L 194895 100 08/14/2014 02:08 NP

  Surr: 4-Bromofluorobenzene 86.4 66.2-120 %REC 194895 100 08/14/2014 02:08 NP

  Surr: Dibromofluoromethane 101 79.5-121 %REC 194895 100 08/14/2014 02:08 NP

  Surr: Toluene-d8 99.4 77-117 %REC 194895 100 08/14/2014 02:08 NP

(SW3510C)SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Benz(a)anthracene 2.6 0.10 ug/L 194761 1 08/15/2014 13:25 YH

Benzo(b)fluoranthene 1.6 0.20 ug/L 194761 1 08/15/2014 13:25 YH

Benzo(a)pyrene 1.9 0.10 ug/L 194761 1 08/15/2014 13:25 YH

Indeno(1,2,3-cd)pyrene 0.56 0.10 ug/L 194761 1 08/15/2014 13:25 YH

Dibenz(a,h)anthracene BRL 0.20 ug/L 194761 1 08/15/2014 13:25 YH

  Surr: 4-Terphenyl-d14 160 53.2-145 S %REC 194761 1 08/15/2014 13:25 YH

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

2,4-Dimethylphenol BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

2-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

3,4-Methylphenol BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Acenaphthene BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Acenaphthylene 79 10 ug/L 194690 1 08/12/2014 01:08 YH

Anthracene BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Benzo(g,h,i)perylene BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Benzo(k)fluoranthene BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Chrysene BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Fluoranthene BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Fluorene 24 10 ug/L 194690 1 08/12/2014 01:08 YH

Naphthalene 1100 100 ug/L 194690 10 08/13/2014 04:18 YH

Phenanthrene 39 10 ug/L 194690 1 08/12/2014 01:08 YH

Phenol BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

Pyrene BRL 10 ug/L 194690 1 08/12/2014 01:08 YH

  Surr: 2,4,6-Tribromophenol 114 51.5-124 %REC 194690 1 08/12/2014 01:08 YH

  Surr: 2-Fluorobiphenyl 89.2 51.7-118 %REC 194690 1 08/12/2014 01:08 YH

  Surr: 2-Fluorophenol 69.9 26-120 %REC 194690 1 08/12/2014 01:08 YH

  Surr: 4-Terphenyl-d14 98.4 45.2-137 %REC 194690 1 08/12/2014 01:08 YH

  Surr: Nitrobenzene-d5 90.6 42-120 %REC 194690 1 08/12/2014 01:08 YH

  Surr: Phenol-d5 58.6 12.3-120 %REC 194690 1 08/12/2014 01:08 YH

(SW7470A)Mercury, Total     SW7470A

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit

Page 12 of 39



1408489-005

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/7/2014 10:45:00 AM

MW-305D-20140807-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW7470A)Mercury, Total     SW7470A

Mercury BRL 0.00020 mg/L 194855 1 08/14/2014 14:43 CG

(SW9010C)Cyanide     SW9014

Cyanide, Total BRL 0.010 mg/L 194739 1 08/13/2014 11:17 PF

(SW3010A) METALS, TOTAL       SW6010C

Antimony BRL 0.0200 mg/L 194825 1 08/14/2014 00:19 JL

Arsenic BRL 0.0500 mg/L 194825 1 08/14/2014 00:19 JL

Barium 0.136 0.0200 mg/L 194825 1 08/14/2014 00:19 JL

Beryllium BRL 0.0100 mg/L 194825 1 08/14/2014 00:19 JL

Cadmium BRL 0.0050 mg/L 194825 1 08/14/2014 00:19 JL

Chromium 0.0112 0.0100 mg/L 194825 1 08/14/2014 00:19 JL

Copper BRL 0.0100 mg/L 194825 1 08/14/2014 00:19 JL

Lead BRL 0.0100 mg/L 194825 1 08/14/2014 00:19 JL

Nickel BRL 0.0200 mg/L 194825 1 08/14/2014 00:19 JL

Zinc BRL 0.0200 mg/L 194825 1 08/14/2014 00:19 JL

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-006

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/7/2014 12:00:00 PM

MW-200DR-20140807-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW5030B)Volatile Organic Compounds by GC/MS  SW8260B

Benzene 19 5.0 ug/L 194895 1 08/14/2014 05:00 NP

Carbon disulfide BRL 5.0 ug/L 194895 1 08/14/2014 05:00 NP

Ethylbenzene 8.1 5.0 ug/L 194895 1 08/14/2014 05:00 NP

Toluene 16 5.0 ug/L 194895 1 08/14/2014 05:00 NP

Xylenes, Total 7.2 5.0 ug/L 194895 1 08/14/2014 05:00 NP

  Surr: 4-Bromofluorobenzene 87.1 66.2-120 %REC 194895 1 08/14/2014 05:00 NP

  Surr: Dibromofluoromethane 98.8 79.5-121 %REC 194895 1 08/14/2014 05:00 NP

  Surr: Toluene-d8 99.5 77-117 %REC 194895 1 08/14/2014 05:00 NP

(SW3510C)SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Benz(a)anthracene 0.052 0.050 ug/L 194761 1 08/15/2014 13:50 YH

Benzo(b)fluoranthene BRL 0.10 ug/L 194761 1 08/15/2014 13:50 YH

Benzo(a)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 13:50 YH

Indeno(1,2,3-cd)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 13:50 YH

Dibenz(a,h)anthracene BRL 0.10 ug/L 194761 1 08/15/2014 13:50 YH

  Surr: 4-Terphenyl-d14 81.3 53.2-145 %REC 194761 1 08/15/2014 13:50 YH

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

2,4-Dimethylphenol BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

2-Methylphenol BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

3,4-Methylphenol BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Acenaphthene 14 10 ug/L 194871 1 08/14/2014 16:13 YH

Acenaphthylene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Anthracene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Benzo(g,h,i)perylene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Benzo(k)fluoranthene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Chrysene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Fluoranthene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Fluorene 10 10 ug/L 194871 1 08/14/2014 16:13 YH

Naphthalene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Phenanthrene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Phenol BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

Pyrene BRL 10 ug/L 194871 1 08/14/2014 16:13 YH

  Surr: 2,4,6-Tribromophenol 109 51.5-124 %REC 194871 1 08/14/2014 16:13 YH

  Surr: 2-Fluorobiphenyl 90.1 51.7-118 %REC 194871 1 08/14/2014 16:13 YH

  Surr: 2-Fluorophenol 75.1 26-120 %REC 194871 1 08/14/2014 16:13 YH

  Surr: 4-Terphenyl-d14 113 45.2-137 %REC 194871 1 08/14/2014 16:13 YH

  Surr: Nitrobenzene-d5 82.3 42-120 %REC 194871 1 08/14/2014 16:13 YH

  Surr: Phenol-d5 59.2 12.3-120 %REC 194871 1 08/14/2014 16:13 YH

(SW7470A)Mercury, Total     SW7470A

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-006

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/7/2014 12:00:00 PM

MW-200DR-20140807-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW7470A)Mercury, Total     SW7470A

Mercury BRL 0.00020 mg/L 194855 1 08/14/2014 14:45 CG

(SW9010C)Cyanide     SW9014

Cyanide, Total 0.021 0.010 mg/L 194739 1 08/13/2014 11:17 PF

(SW3010A) METALS, TOTAL       SW6010C

Antimony BRL 0.0200 mg/L 194825 1 08/14/2014 00:23 JL

Arsenic BRL 0.0500 mg/L 194825 1 08/14/2014 00:23 JL

Barium 0.938 0.0200 mg/L 194825 1 08/14/2014 00:23 JL

Beryllium BRL 0.0100 mg/L 194825 1 08/14/2014 00:23 JL

Cadmium BRL 0.0050 mg/L 194825 1 08/14/2014 00:23 JL

Chromium BRL 0.0100 mg/L 194825 1 08/14/2014 00:23 JL

Copper BRL 0.0100 mg/L 194825 1 08/14/2014 00:23 JL

Lead BRL 0.0100 mg/L 194825 1 08/14/2014 00:23 JL

Nickel BRL 0.0200 mg/L 194825 1 08/14/2014 00:23 JL

Zinc BRL 0.0200 mg/L 194825 1 08/14/2014 00:23 JL

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-007

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/7/2014 1:15:00 PM

MW-301D-20140807-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW5030B)Volatile Organic Compounds by GC/MS  SW8260B

Benzene 6.0 5.0 ug/L 194895 1 08/14/2014 05:24 NP

Carbon disulfide BRL 5.0 ug/L 194895 1 08/14/2014 05:24 NP

Ethylbenzene BRL 5.0 ug/L 194895 1 08/14/2014 05:24 NP

Toluene BRL 5.0 ug/L 194895 1 08/14/2014 05:24 NP

Xylenes, Total BRL 5.0 ug/L 194895 1 08/14/2014 05:24 NP

  Surr: 4-Bromofluorobenzene 85.6 66.2-120 %REC 194895 1 08/14/2014 05:24 NP

  Surr: Dibromofluoromethane 102 79.5-121 %REC 194895 1 08/14/2014 05:24 NP

  Surr: Toluene-d8 99.3 77-117 %REC 194895 1 08/14/2014 05:24 NP

(SW3510C)SIM Polynuclear Aromatic Hydrocarbons     SW8270D

Benz(a)anthracene BRL 0.050 ug/L 194761 1 08/15/2014 14:14 YH

Benzo(b)fluoranthene BRL 0.10 ug/L 194761 1 08/15/2014 14:14 YH

Benzo(a)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 14:14 YH

Indeno(1,2,3-cd)pyrene BRL 0.050 ug/L 194761 1 08/15/2014 14:14 YH

Dibenz(a,h)anthracene BRL 0.10 ug/L 194761 1 08/15/2014 14:14 YH

  Surr: 4-Terphenyl-d14 80 53.2-145 %REC 194761 1 08/15/2014 14:14 YH

(SW3510C)Semivolatile Org. Comp. by GC/MS     SW8270D

2,4-Dimethylphenol BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

2-Methylphenol BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

3,4-Methylphenol BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Acenaphthene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Acenaphthylene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Anthracene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Benzo(g,h,i)perylene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Benzo(k)fluoranthene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Chrysene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Fluoranthene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Fluorene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Naphthalene 120 10 ug/L 194871 1 08/14/2014 14:54 YH

Phenanthrene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Phenol BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

Pyrene BRL 10 ug/L 194871 1 08/14/2014 14:54 YH

  Surr: 2,4,6-Tribromophenol 102 51.5-124 %REC 194871 1 08/14/2014 14:54 YH

  Surr: 2-Fluorobiphenyl 85.7 51.7-118 %REC 194871 1 08/14/2014 14:54 YH

  Surr: 2-Fluorophenol 71 26-120 %REC 194871 1 08/14/2014 14:54 YH

  Surr: 4-Terphenyl-d14 96.6 45.2-137 %REC 194871 1 08/14/2014 14:54 YH

  Surr: Nitrobenzene-d5 75 42-120 %REC 194871 1 08/14/2014 14:54 YH

  Surr: Phenol-d5 55.5 12.3-120 %REC 194871 1 08/14/2014 14:54 YH

(SW7470A)Mercury, Total     SW7470A

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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1408489-007

20-Aug-14Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

8/7/2014 1:15:00 PM

MW-301D-20140807-01

Matrix:

Collection Date:

Client Sample ID:

AGLC Macon

ERM-Southeast

Lab ID:

Project Name:

Analyst

(SW7470A)Mercury, Total     SW7470A

Mercury BRL 0.00020 mg/L 194855 1 08/14/2014 14:47 CG

(SW9010C)Cyanide     SW9014

Cyanide, Total 0.106 0.010 mg/L 194739 1 08/13/2014 11:17 PF

(SW3010A) METALS, TOTAL       SW6010C

Antimony BRL 0.0200 mg/L 194825 1 08/14/2014 00:34 JL

Arsenic BRL 0.0500 mg/L 194825 1 08/14/2014 00:34 JL

Barium 0.851 0.0200 mg/L 194825 1 08/14/2014 00:34 JL

Beryllium BRL 0.0100 mg/L 194825 1 08/14/2014 00:34 JL

Cadmium BRL 0.0050 mg/L 194825 1 08/14/2014 00:34 JL

Chromium BRL 0.0100 mg/L 194825 1 08/14/2014 00:34 JL

Copper BRL 0.0100 mg/L 194825 1 08/14/2014 00:34 JL

Lead BRL 0.0100 mg/L 194825 1 08/14/2014 00:34 JL

Nickel BRL 0.0200 mg/L 194825 1 08/14/2014 00:34 JL

Zinc BRL 0.0200 mg/L 194825 1 08/14/2014 00:34 JL

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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